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SYNOPSIS 

The Government  of Kuwait   requested UMIDO  to  conduct   a  feasibility 

study on  a  synthetic  rubber industry  in Kuwait  by utilising  its 

indigenous  raw material«   and UNIDO entrusted Japan Gasoline Co., 

Ltd.,  with   this  feasibility   study. 

This  study  covers product   selection,   technical   study,   economic 

study and  recommendations  on  the project. 

Polybutadiene  rubber   (BR   )   is   selected  as  the most   recommendable 

rubber  to be  produced  in Kuwait.     The  appropriate  plant  capacity 

is  recommended  to be  25,000  tons per  year.     The   recommendable 

start-up date  of production  is  set   for  1901*     The  reasons are 

as  followst 

(1)    As  a  result of market   study and  demand  forecast   covering  the 

countries   in  the Middle   East,  North  and  East  Africa,   a part  of 

Europe  and Vest Asia  as  well  as Kuwait,   total  prospective  demand 

for BR and  styrene butadiene  rubber  (SB»   ) produced  in Kuwait   la 

shown below. 

*«>*>    -MJL.    naa    JL2LL.   -12&L    *?»?       »*> 
» P   16,000    i7,Soo    20,700    22,4oo    25,000   28,400    48,000 

22,500    25,4oo    28,200    31,100    34,700    38,300    61,800 

(0 



\ 

Sine« the synthetic rubber industry in Kuwait is highly export- 

oriented due to its limited domestic market and some countries 

have their plans to produce 5BR first, the BR would be expected 

to find much prospective market in the neighbouring countries. 

(2) The following factors on comparison of BR and SBR mrm  taken 

into consideration in the final selection of BR« 

•ince minimum economical plant sice of BR (20,000-29*000 tons/year) 

is smaller than that of SBR (40,0O0-*5,OO0), the BR plant can be 

expected to operate at a higher operating factor in the earliest 

stage. 

The  BR production  is   expected  to  operate   easilly  because   it   requires 

a  lesser number  of chemicals and it produces  lesser kinds of grades 

than those  of 

Technical  Study 

BR  is produced  from butane*  which is  the  only currently available 

indigenous  raw material  in Kuwait«  via  m   series of processes which 

consists  of butane dehydrogenation«  butadiene  extraction and BR 

production. 

Information on  these process  technology  and facilities  such as  the 

nature  of  the processes,   availability of  licencing«   description 

of recommendable process  including process  flow  scheme  and major 

equipment  ft machinery  list,   and brief description of offsite 

facilities  are  presented  in  the report. 

Ui) 



ffea »1«*«  all! a«   lacata« mt   t»a  MHMik«   !»*»•« rial  Ar«« *«4e» 

IMI* toa«  »«láctea  far  tit«  ««Min« «a> af  a«  *4«al   i««»»trtal 

«•«•!•*   t»  fcwwatt   • *•*•   !•*%. 

««»rail   iwitmttM a*r*a4  ta«l»«t»f  ««tatl«4 ¿«»if» t«at 

•fatati««   la   • •tt«at#«i   ta  to   t » l rj - fawr «a«t»»  after  c * «t rac t *»# . 

tar aa*rat*»«( mtmmêim   ••* Minta*»*»*   tto  »la»t»,   ar«iM  lie 

pmrmmmmml a* 11  to   r*«jni*r»4. 

tto  r««*tr»« wt   r  af  ^tawil «it»  tfceir «maltftcatta«»  a»4 

a  r*c«—MW**»I»  «a«a»I*  af  t»« «r»a»i»atia*  Mrvctart  «r« pra»a«t< 

I» tit»   repart. 

fatai  capital   r»«wir»«a»«   *•  «»«è»»*«*  ta to 91.1* »tili»« • ••« 

«•llar»  a«  a   !•?*  to»t». 

ti (•il*   af  • 

ta« a»   fall« 

IMI 

ltftt • • • • 

lf*J • • • • 

Ì99* 

i«f a r««< »la  peajattta« parti 

»al 

1,5*% U.a.   «aliar« »*r  ta« 

• i • • • 

• t • • • 

Ttoy  *#•  I«M4 a« a to ta»»  f•»«•«•<•  aff   1»» «aliara a>r  ta«. 

1« «la«  af   t»«  f«ct   tlMt   t»»   rarr»»t  prie*  af Ml  ta  ara««« Ü9 

«aliara  1»  «a*  A»t»r«*tta«*l »artot,   caapatttâv«  aacitta» af  t«a 

>tt •«»«»   m  t«  ta*   i»t«r»atia«*l ««r«at  **«1« to a«fa*ara»l«. 

I***» 



Though • cash infle« «ill tur« into a plu» in the eecotid year 

after starting the operation, the total cash inflo« over the 

entire atudy period is snail compared with the capital require- 

ment.  It would indicate that this project is not econooically 

feasible. 

The high production cost of Ml is aainly caused t»y high price of 

»«tane feedstock. 

A» a result of analytical study on the production cost, the project 

«ill »ec«M feasible if the kutane is supplied at a price of 

•round 30 dollars par ton and butadiene production section is 

scaled up to 90,000 tons per year* 

Vocational training i» rem— »nd»d for plant nana g eoe at and 

operation personnel.  The report covers a r*constando»le training 

procedures and curricolo»» for engineers, ferenen and operator» 

individually. 

It is also reconmonded far the eucceesful inplenentatian af the 

project that an innleneuting agency 00 set up and a partner who 

ha» extensive experience in the raster industry ho selected. 

Tu» selected partner would he expected to license Ml production 

technology and to rend.r technical and marketing aaeistance. 

<i*> 



I.     Introduction 

(1)   Background 

While   the   economy   of Kuwait   is  mainly  based  on export   of 

petroleum  and  nntural  gas,   it»  pro g ramate   of  économie 

development   hai   aimed   at   the   industrialisation  of  the 

country baaed  on   a   total utilisation of hydrocarbon 

resource*. 

1 

One  of  the  objectives  of  the  first  Five-Year  Economic 

•Ian which  started  in   1967 was  to  diversify Kuwait's 

economy  through  development   of  its  industries other  than 

oil   and gas  production  sectors.     In  the   petrochemical 

field,  The  Petrochemical   Industries Company was  established 

in   1*63  for  promotion  of various   segments  of  its petrochemical 

industry based  on Kuwait's  natural   resources.     Presently 

two   large   fertiliser  plants   are  operating   in Kuwait   using 

natural  gas  as  raw material,   and  studies   are  als« underway 

an  construction   in  the near   future of olefins  and aramatics 

plants. 

In  the  thuaiba mrmm,  which has been designated as  the   sits 

far   the  sbove   industries,   utilltiss and   part   facilities 

ta   support   the   industrial  development  mrm   being  cenetrueted 

ar   expanded  by   the   thuaiba  Area Authority. 

These  industrial   products af it,  as   in the  actual  cas« 

L 
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r i 
of   fertiliser,   mrm   to   be  «»«ported   to   it«  neighboring 

countries. 

Against   thi» background,   the Government   of  Kuwait   r^r.tH 

VU IDO  to  conduct   «   feasibility   »tudy on  con»»erciali«at ion " # 

of the   «ynthetic   rubber  indu «try   under   it«   economic   develo». 

went  »rograame,   wtw,   in tum,   entrusted Japan 6a«oline  Co., 

Ltd.,  with ibi«  feasibility  «tndy. 

L 
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r i 
(2)      Objective 

Tt»e   objective   «f   tilia   feasibility   attstfy   is   te  pro Vi a e 

assistance   to   the  Goveiiwmt  of  Ktsaait   in  eatablianing   it» 

policy  for viability  of   its  synthetic   robber   industry. 

Thia   attnty   ditcmift   the  aoit   renili H liable   type   of   synthetic 

rubber   to   be   pro«h»ce«t   that   ve   Have   select erf,   an«f   the   appro« 

priate  plant   capacity  and  ita   atart-wp date   that  we   reconvene, 

based on   the   investigation of  the   availability  of  raw 

•»ateríais   in fcwvait   «M  the  itele at ic   an«!  export  narketa 

for  its  ayntnetic   robber. 

Ta   tais  ras,   Japan (»a so li ne Co.,   Ltd.,   is   to  provide   tne 

Ctovernnent   of basait   with preliminary  technical   infartan« 

tion on production  technology and  facilities amé also giva 

reca—i a dations on plant »anagetaent. 

L 
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il)   Online  of   ghette   libber 

1 
the   pre.ent    total   world   prometió»  of   »ynthet tc   rubber 

a«o«„t.   to   approximately   7.«5  »illion   ton..      There   «re   »any 

kin.1»   of   Synth. tU   r»tt>*er,   each  off  «hit-h ha-   vario«« 

grade.. 

Synthetic   rubber   *•   ela-iffied  by   their   —I*   *«*«   ««tarnl- 

»nrno.e   rubber  and   .»  cial-pnrpo.e   mbber.     A.   for  general- 

nwrnose   rubber,   it.  kind,  are   .tyrene  bntadiene  rnbber   (•»») 

nnlybntadiene     rubber   inH)   and   i.eprene   mbher   U*>. 

»•can.«   off   their   lo«   »rice.,   they   are   «.ed   in   large   volnne. 

a.   »nfc.titnte.   far natnral   rnbber   in  tire  nannffactnre. 

Of  th«   t.tal  »radncti«! of all   aynthatic   rnbber,   genaral- 

aajrna"   .ynthetic   rwMker  ac rannt   far  ««11   aver  nW6,   »f  «bic* 

§m,   K«M»  •itMMt   far  él*,   1%*  and  7*,   r««nettiv«ly. 

Vitn  reanaet   ta   ana« ini-nnrna.a  mbbar•   it«  »inda  ara 

nitrii* bnt.di.na   ^«r  O*»),   iaa1n.tyl.na   iaanrana  mbb.r 

U1P>     ethylene  pranylen*   tanaly«ar  UP»)  •**  chlaranrene 

ratter   (C»>.     they   accannt   far  nnly   le.,   than  3<J*  of   the   total 

nradnctian  aff   aynthetic   maker.      In-y   are   anillad   ta   the 

field,  af  »radnct.  rennt ring  atl-r..tatan*«,   airttgntn... 

Mnf   the mal   re. i.tane e   .ff   rnnaar.     Tnnla   1-1   and   1-3   ana* 

tha  eharaet.riatie.  aff   thea.  .yntheti«   mtber •  and  their 

»re.ent  «.rid* id.  d.naind  and  annnly   .itnntian. 

L 
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1 
In  raspolla«  to   the  growth  of  automobiles and   tire«,   world 

synthetic  rubber demands  continued  reaiarkable  growth  in  the 

paat   decade,   at   an annual   average  rate  of as  high  as  8.8%. 

However,   though  demands  for   tires  are   a s suste d  to  keep  an 

annual  growth  rate of store   than &%  in  East   European  countries 

and  developing  nations   in  the  years   ahead,   worldwide   tir« 

demands would  remain around  h%,  because  of much  lower  growth 

rates   in North America,  Vest   Europe  and  Japan. 

Accordingly,   reflecting   the   tire demands,   the  annual  growth 

rat«  for world  synthetic  rubber demands mr* estimated  at 

approximately  %.%%.     On thia basis,   worldwide  synthetic 

rubber demands   in  1*85 would  be   12,100,000 metric   tons/year. 

Tilia   study discusses AM and M as promising producta  to 

be produced  in Kuwait  in consideration of  their wide uses 

the availability of their raw materials. 

L 
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"•' luifctìài lütfrJtetltl 

iti 

•>   flfif   •! 

Tfc«  a*>ra>»a#   »f  tlM  Mrfc#«   ataxty   IM   tlt*  pr*aa*t   ataMty 

la   t*   f«r*>««at   t*#   ais«   *f  «aawatic   •**)  • apart   «rltll 

ffar  t*>«   ay*tlt«tir   r«H«r ta »« >n»in<l  in ••»•it. 

farataa«  «111   ••?-*•   ••  •  fcaaia   far  tfca   aalactia» 

•f  llk«   «y»** •'  »imtlMttf   n»»a •r  ta • • a>raa*»ca«), 

4»* lai««    *r   «»•  alaat   f*H(Hy,   MM«  «at«r»iiMtia« «f 

tfc*   « tatiag   af   atart-ia».      Ica4WM»ir   «vatoatiaa   af   tfca 

•>*«>• c«   «111   alaa  ••  ^«••4  a»  tlkia   faracaat  af  tfca 

t . 

Praa«a>tly  tltar»   ii M «MMfattartr  •#  tira M»4 at fear 

• »Mar  praafecta   ta iawait.     Fraxfeactia« af  tMH  ««««/y 

•ff   tir«   ia  fc*iikf   alaa»M>«  »y   tt?t,   »*jt   it   «nil  Mat   »• 

Ja>atifi*4  ta   aat   «a»  •   ay»ta«tie   r«jaa«r   «»*••«ry   aalaly 

«•»•axt«»«   a*   «nia   liwmtti   tira   af*#»tU»a »•••ai— 

ita  r»*/atr **»•*«•  f*r  aya>tfc*tic   ratiir va*jl4 ta  «*lv 

9, Mal   ta*a/vaa>r. 

• • • 



r i 
Tlwaa,   c*«>at«>rat i«>*   te »spart  aarkrti   i«  MctiMry   far 

tilia  ataja}?.      FIM   a   • ••graafcical   via»»wint ,   th«   Mi441* 

taat,   Äartn   mm*  taat   Africa,   «eat   Asia  a*>4  a »a»"*   »' 

twrna«   »r»   aal*ct*4   a*  potential   »araet   area«.      AM 

«itala   taw   »»•**   area«,   t»,eae   ««Mentri*»  «H«   nava   their 

«aaawati«    tira   laaiwfactaring   intflwatriaa   (indagine   tMtt 

in  ina   alaamiata;   »taf«)   mrm   cnaae»  a»   avaject   caamtriea 

aff   tais  ajara ai    atwrfy. 

tlae  canmtrtaa   cfcaaa« ar«   ••  fallava* 

-Ara*!«, Twrfcay 

iaia,   Alfaria, 

ftH441e  taaii    Ira«,   Iraq,   Syria 

aWtte africa:    ffirpt ,   lifcya, 

Mara«ea 

taat Africa:   &••>#,   taaaaaiia,   laaaia,   tintadla 

ta>raaa i   V«faala*ia,   «reaaa 

»•et  A.ia:   Pattata«,   lue)!» 

*•«*   e>#   fara«aatia»j   ila* 

•   ift aaxcfc   caanjrtr?   • • 

far ••**•*« le 

i» rif.  1I-I. 

fato fallavi»«   ie a »rief 4ieeria-« ie» •# tl*a bay  a«ay>a 

•#  tfca   f arac ava*. 

litiitiM ti rrittti Èmm 

far   e«»«**tic   raitirt  la  t*f9 I» aatlahataa) 

L 



r in the foilowing way baaed on the moat up-to-date 

atatietlca available aa well aa on the findinga of 

the field turvey.  For countries where only paat 

data are available adjuatnent to the 1975 1« »Mide 

by Mae of correlation of rubber de»and with growth 

of GUP. 

Tira 

ft a wan it for tire is eetinated on the baaia of auch 

data aa the number of regiatered cars, production 

and immort of cara, and annual average rate of tire 

replacement.  For aone of the countriea, informa- 

tion collected directly fron exiating tire manu- 

facturerà are alao utilised. 

fmr  the annual average rate of tire replacement, 

relevant data in Japan ie uaed aa a guide, that lai 

1.)? tirea for a paaaenger car, 3.5 for a truck 

MM! a hua, and 1.16 for a pick-up truck. 

Ta estimate the r eau i reaten ta for aynthetic rubber 

ta «Mike va ri ou a typea of tirea, the total require- 

•enta fer all kind of rubbera are eatina ted in the 

firat place, and then blending ratio of aynthetic 

rumbar» ia taken into consideration.  Por reference, 

average quantity of rubber required for a 

tire in Japan ia % - 9kg for a paaaenger car tire, 

L 
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r 2h   -   30kg  for  a   tire   foi    truck  and  bus,   and  h.5   - 

6kg   for  a  tire   for   pick-up   truck.   And  average  blending 

ratio  of  synthetic   rubbers   for   tire  Manufacturing 

in   the United  States   and  Japan  are  as   shown  in  the 

following   tablet 

Table   II-1     Armari   ¿v*•**  Synthetic   »ubber 

Synthetic  Rubber       fc   #        . ... «atura* 
Rubber SB« BR    Others 

Passenger Car Tire 

Truck and Bus Tire 

Pick-up Truck Tire 

6o 17 3 20 

27 10 y 6o 

6o 17 3 ao 

These   figures   are   used   as   a  guide  but   soste   adjust- 

sient   is  necessary«   because   rubber   reouireajents   as 

well  as  blending  ratio  vary  to  a  considerable   estent 

country by country.      for   example,   they  are  affected 

by  weather and  road   conditions.     In natural  rubber 

producing  countries,   the   blending  ratio  of natural 

rubber is naturally higher,  while  in a country 

where  SBR  is  produced  doaiestically  a higher blend- 

ing   ratio of  this   synthetic   rubber  is  conceivable. 

In  our  estination,   auch   specific   factors   in each 

country are  taken  into  consideration. 

L 
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r     —~ n 
•• ••»4  i»   tto  #•«*•••*•» »f  r#«^r«««»t»  f»r  tir« 

r  «r#   f«r   •*•*•,   ••wtolt.   •**  ••«*   t»*»«tri«l 

«•   ».  Wit,   to*«,   «wl   t»to.     I«HM«  f»r   «MM 

It ««M  »rr   »«tiMt«4 •*  tto  to>«i« «f *••*  *<••*»« U«« 

MM  à«r»r«/»»r»rt  «t«t*«tu«   a»tf tM  r«*«ir«*«*ta 

r»r  »jutto»*!«  rvttor« »r«  c*lc«lat»4 to*«* «A • 

Müht  MMI  •  «Mill MMMttty  «f »ttor  «ywttotic 

>r«  M»«II •• ••• 

fati*  ll*t  •*••• tto  •••««<  f»r N «a* •* »f »•*» 

«•«»try   t»   •*?* • •! •«•«•« to;   tto  •to». •••« 
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Tati« 11.a    •• —« — ». «• i«tl 4A« t—I 

L 

lit 

Ira« 

Ir »^ 

Syria 

fta«4i-Arabi< 

Libya 

Twniaia 

Algarla 

Marocca 

Ywgaalavia 

ttraaca 

Tnrfcay 

Pakistan 

India 

taat African 

Countries 

fatal 170,900 If, 100 

a.aoo 700 

a3.3oo 3.3O0 

3.3oo «00 

t\too loo 

5, too f.tOO 

3,%oo 1,600 

3,ooo 1,000 

i.too eoo 

)|000 900 

t.iOO •00 

4,000 •00 

%i.y» 9,<00 

7 »Too •00 

13.700 too 

I,%oo 1,8)00 

30,000 1,000 

3,000 i,*oo 
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b.   >«rtcâit   off  futur» 

P^mmma for  SB»  and »ft   fr«*   19S© to   Iff* off  the 

countries   chosen  «r«   forecasted  »•••4  on the 

f.tiMtH  «•«••IHI   in   1975.     tli« »ethed of  forecast 

is   as   th«   following! 

l»croa««  in ¿OMMMI  for  tir«  and otnor mfrWr products 

is known to IMV*  good  correlation to growth of 

6JIP,   MMl   coefficient«   off   the   correlation  change, 

in  turn,   having  a  certain  relationship with  tho 

level  off  »or   capita   ine one   of  the   c own try. 

So,   in the  first  «lace,   future growth rate off w*f» 

in  each off   the   subject   countries   is  estimated. 

Thon,   the   coefficient   of  th«  correlation,   the 

elasticity  off  rubber  products donan d  to •**,   ia 

satinateci.     For  this  eatination,   the  relationship« 

••eng  level  of  »er  capita   incoo»,   growth  rate  of 

GXP and the   elasticity value  for  each product 

experienced   in  Japan   in  the  past   mrm   applied  as 

shown in Table   11-3.     As  shown  in table   II-5,   the 

elasticity  vaine  off  tire  denand   in Japan  through 

the   1950*0  and   I9601 a  are  very high  and  this  is 

related  to her high  growth  rate  off GMP.     In almost 

all  off  th«   subject   countries,   level  off  per  capita 

income  is  lower than  It.OOO and  their GBP growth 

L 
- 15 - 



r rate*   arc   l»v»r   ttta*   «Hal   »f  Jm+mm   in   th*   past. 

Vtkar*   awe*   i»   tN   €••#,    tn#   elasticity   Tala*   *• 

•pf»li*<l   after   •   certain   a*i»»t»*nt.      Far   caantriaa 

«iMrr   a.*r   c*»lta   inc«Ma«   «*c#*«U   13 4WO,    *la«ttciti»i 

in  tli# Unite*  Itatf*   arc   applied. 

i 

• • 

TaaW   ID    fff »"^citi.i  af 

Far Capita «amai   Avara«» tiaatititiaa       

l^.l   <l)       tear     »at.   <%) o «4,.     •», tira     »r«, 

75* 

1940 

iHl 

it*? 

HT» 
ttrt 
inj 
it?« 
lf?l 

} 
} 

11 

11 

.¿JUL 

\i. 44 

}- },., 

1.« 

1.55 ) l.tl      ? 1.5* 

I.I?      >«.« 

0.1 I.I 

• •.I        >t.l 

la  tima  calciata«  far  »a** «atmtry  ara 

total   timati"*.    aa   ft«   »•  •»«   ••••••la   ta   aaaact   that 

•11  af  tkaaa   i»nana»  ara   fvlfiUaa  k;  (M «  Mi M 

i» awaait.     Tltarafara,   »raaaa«tiva   aalaa af 

• lé 
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ii«i««NMl#   Mi  MHl 00  mr*  • •tiatat»«).     TI»*«  «at; 

lia»  is a**«-   t*fcm«  MtRiy   tfc*   fallavi»«  factara   AM 

• •eh c MM try   int«   rMitUfratiMil 

1.     Cifi tit la»  wit»»   »y»t»#tic   rvaWra  »ra4»  e«   i» 

tfc*  c*w»trie»   at»*r   ti»*« »«wait,   *aa*c tally   A» 

«M  ttwitry   tt»#lf.     T»#   »alati»«  «»4 »la»»*« 

praaWtia*   facilità*»   in  R*i«»**«ri»«   rawMitriaa 

•r»   »Ita«»   i» Taalt>   JI-%. 

1.     taaa>#titia»  «it»  »atwral   r****r,   *»ic» «ill   Va 

*)i»c«»»*4   »#la« 

1.      »Tie» 

%.     *f»»«»t   afear»» af  «siati»«  »y»t»atie 

mmmmtmttmrrrm 

•• JMiiàì'i ErUltHirlii ttmlxáii 

rr#*»ct  Ca»«rity(T/Y)   »tart-»»  ac»»a)«l< 

Ira« tw %O,000 U7i 
T»r»»y •Mi 51,000 0»«atraa» 

* 
13,000 U»*)ar   cMitrvc* 

tl»» 

t«y»t at* •©,000 1900 
Algarla M» 91,000 !•?• 

W IO,000 «Ti 
f«f*>»la*ia •W %©,000 t*T* 
l»4ia am 10,000 0»«»tr»a») 

m 10,000 itTT 
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%«rl< pe»*»««!** mm*  *mmmmmp<tmm »f M««r»l 

t»  ?•*!•  U.?,   mm* faèl*   11-* fi**«  •*• M««r«l 

tati«  IL? 

It»  I, 

%••* **—•*. €•••••»•>•» 

t**% mi.? • ,*».• 
•%*? i.nt.i I.HT.f 
-~-« -« 
!••• 1,9*1.9 1 Ht.? 
H*f •,*••.* •,m.» 
t*4ê • •*•*.• •.ft».« 
tiw^l •,***.• •,**.• 

Iff» t.tW.I •,**•.* 

Itti ),•§*.• %m%.m 
•*?• 1,11V» i.iit.« 
wtf 1,111.1 *,%*•.• 

•tn i.%w.« i-itf.i 
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r      ___      "i I *•*>•• »-*» lai M ai litt» fr rrrtMU» m mi 

CmriiHv Fra*«* ti na» tuna nnrnt 
< in   IJiW   t«*»a)        »a ti«   (• > 

Ma lav*la 1   1%« %%.«» 

IMBWrMi Mo 11.1 

Tttailan« >*y» #•.• 

»rt   aaafca ni i.i 

lax#ia ft« 1.7 
Afri*. •%i ?.• 
ftaatn  • (filtrai 
Aaarita 17 l.t 

<*%!»«>• a 11? 1.4 

t«ÎA% 1,%71 IfMI.O 

lutfc  araaartiatt   »Ml  miiitUa af   Mtural   rwaaar   ft»   «Ik» 

•aria) na%»  |r«*v«  with an avara«» »INMJ   r*t«  af  Ijrt  a**r   «te* 

a*>a«   «•(•<*•.      In   #•*» af  «IMI   «•» v*«r«,   »a  aiaaificaat   ••#>  ••• 

a* «a  I»«««»»»   «»«   »«tant  Mil  ••*>.     Ana««   9*1 aarcaat   #»f   «IN»   «aria 

»a««ral   r«a«*r    I«   a«aali*«   ay   A« à MI  «««Nitriva a »4   «a*   rmmt 

tMMf   fra«  aar a   Afrit a« «at*»** a«  »iaaria,   Algeria   mm* 

fair»  «Ml Latin   Aawrtcaa  raaaatrftaa  Mark  •• ftraatl. 

Aa   aataral   raaa.r   la a* a«ric«lt«ral  ar»*att,   à«   «a »a« 

•»•f   «a   iatrx*»«   ite praatoctfta*  raaftal«. 

A   fa«   rawtrit*   awe« aa «talay eia  ata*  aVaatl  *«*•   «•*» 

•Malli a«  »ffart»   ta  raiac  a>ra<*ae t i*ity—%>y   a« i tenia« -»»»r   «• 

•«aariar  alaata,    f artiliaat laa>,   mm»  mi   »tarai   (latas  flaw 

at tanalaat ) • »tit    len>r «**••**    *•  »aart   paria« «aal« aa«   W 

aaaracta«.     taaaaeiaa af a   ittlif alaatatiaa caaaat   raaally 

» 
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i««4 ta  a  t»rr«tfa«llM|   i*cr«aa«  in  a*>taa>«,   aacaaaaa   it 

ta*«*  *-é  y*ara  fraa> ala*»« tag  af rvfcfear   lr»»i  fc«f*rc 

tfcay  tM  »#   tayyul.     ©tl*#>r   •«•vera«   fatten   tacla>4«  4«laya 

A»   ft»*   iRtf|r«tiMi  «if   r»fc»»r  •rwrtiinf   faciliti*»  a»4 

• rixNt t   «li at ritenti«»«  aya«aata,   awl   in   «IM   i aar** «*»*•>*   af 

rala**4   taf raatrwr tar*   ataca  ••  r»a4a ,   pmtrt   faciliti**,   ate« 

1» *i»a  af   «•*•   a»**»,   aaty   altara  ia« r*»aa*   ia aatwral 

ara*«*«ta«   ia   aat   tMK»iv»tli,   at   !*••(   far  tfc*   »aa* 

fatar«,   aaamal   graatlt  rata   a#i»g aaiaat   %£, 

••        ÜÉfafltrlItif I  ni  llatMaf 

I«  ta*  aawwf a« tar»   af  raHtr  a*a4»c«a,   *y«tl»a«ic 

mm* aatarai   r«a»«r  ar«  alaaj4«4 at  a   aa*acifi«4 ratia  i» 

mv+mr   ta  aaiatain   caa>ata*tt   aa>ality.       fta,    ia mmmj   caaaa, 

a*a4a*tt»a   f»cilitica  mr*   MM   ta  •»•>•«   aaaciftc   cat»**«* 

«teat  »aal 4 wat   alla«   rea*)?   »*»4if ir at iaaa. 

1» aartiiaiar,   ia tfc*  tira   t»4aatry ,    it   ia aaaai   «IM«   «*a 

>r  »1**41»«  ratia,   mmm»  «aiatlla*««,   taal« aa>«   aa 

lifi*4  fraajataatlf   ia  c*a>a 14« ratia*   af  «Htlralar   aafa«*. 

tfcc   ataar   IbajMf,   ta»   mm 

#frWal«a>eal  »raiajl, 

fiait«   aaaoraajee   af  cai 

«a aaamfa«tarara. 

«aa>t af aa«a>ral raaa a r , fea 

la »at «tati* ata* titeara «• 

atajtt   aajaa>â«aa   ra«J»i*aa)  fry 
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r«f*r*.   mm   %mt*+m—   Aa «*•  *!••*««*   rati« «f Mi»riJ 

1«  «ilr«M   %• M(»ril   r*km+* •*•**!»#  c*«n«ric* 

14  »r««»  *»t  »r*f*ra»l* *•   «ir«   «ft* «tte«r  rw»*«r 

t  MMfttivrtri^ 

T*»l«  11-7 

«|M«A« 
r 

latwal 

t*4* It?» WT% 

l,< 
A» % ** A» 

1, ... * 

),?W        *•        *,*•*        M        ?-•*»      *T 

i,%%?        W        • ,»*• >5 Î *••       « 

é,i§7    •#•     i,*ir    •••    *«,?*t   i«© 

A» Tati«  H-7,   **•  «*ar«  »f *•««*•!  rrtfctr  ca»< 

iA*a  la  ta*  «»tal   rw*+«r »•«   af  tlM *arl4  A«  ••  «M 

éttrtM«.     tv«« ta**«fc  «M* é*crtft*ì«|  rat* «aal« **«•!« 

•r*««  I» tu*   fa*a#«.   At *M!4 W mlAfcal? Aaa«  «tea 

•f aataeal  r%*a*r «••!# aaa« • afeara r««»*»cy. 

«• 

Batatal  nttir amé ••«•ral 

MtA*«I?  Aa MMfMtaM *f «Ar* 

•a a tMMl»*r*»i« «at*at. 

•Mtr 

alt»r- 

«• 
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•or   rubber products   Manufacturers,   the   stabili ty of   rubber 

prie*   la  •• Mich   a  «Mittcr of  concern ••  ttte   «table   supply. 

In  tili a   respect,   natural  rubber   «gain  la   in  a inferior 

avait ion  to  synthetic   rubber. 

Maturai   rubber »rice  has shown   significant    fluctuations 

in  the   »ast,  while   »rices of   synthetic  rubber had  always 

been  running below  natural  rubber erices,   thereby ex- 

panaling  the share  of  aynthetic   rubber. 

fable   11-S gives  the  »rice fluctuation of  natural  rubber 

in recent  yeara. 

fable   ILI    Price   fluctuation  off   Maturai  sHshb.r 

(Annual Average Price) 

L 

Toar Fr4ce 

(in  U.s.   centa/kf) 

1t79 %0 

1*73 7S 

If 7% »5 

«•75 63 

The  figures given  in Table 11-6  mrm annual   average »rices 

ans)  eh»  not  reflect   a   large  fluctuation vltnln the  year. 

»er  instance,  in Dec enter  1973.   the natural   rubber »rice 

rese   na  high aa  Il/h g  because  of  worldwide   supply  crisis. 

• W • 
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Table   II-9  ahowa   the denane]   ferae «at ef  eecfc  cenwtry  ana) 

ita proapective  4ea>nrfi  for MB amé HI nreéncee* in Kewiait 

in   I9S0   through   1990 feaaa*  en  the   nheve   **th**»l**y   ef 

Deawnd  forecast. 

L 

Aa for  at udite on   the Market   in each cent« try,   espi»«* tiene 

are given  in the   relieving«* S ) Den» ette  Mar he t "e»4M11> 

Expert  Market«*. 
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?8,too      19,700     90,000      30,000     97,200     32,too    105,000        35,000    lt7,3O0     t9,100 

10,700 
2, 700 

37t,5O0 

28,200 

3,000 
1,000 

11,900 
3,000 

3,300 
1,100 

13,200 3,700 it,700 
3,300 1.200 3, 700 

86,600 tl3,800  103,800 t52,00O lit,OOO t93,700 

20,700  31,100   22,tOO   3t,TOO 25,000 38,300 

t.ioo 
i.too 

25,200 
6,300 

7,000 
2,300 

25,000 7t7,2O0 19t,20O 

28,too 61,800 t8,000 

I    SE CTI IN  2 
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r ~i 
(2)      P~atic   Market 

.)    t>»~»rf   for Tir«« .ti »on-Tirt fmHnctt 

Tabi*   11.IO    Denand  for Tir««  and »on-Tiro. >f*tKti 

(Tons/Y aar) 

L 

1972 1973 197* 

Inport 7,56« 7,•** 10,2OO 

Tiraa Export 1,131 1,120 1,77« 

Demand 6,%35 6,77* a,*2% 

Inport S03 S23 l,65â 

Ken-Tir« 
Producta 

Export SS i* 3%i 

Demand 715 63* 1,1lO 

»>    fir« M-nuf.cturers  in Kuwait 

Mo tira nanufacturin«   induatry  exists  in Kuwait  at 

arasant. 

national   Industriee Co.,  which   obtained a  licanaa 

fron  tna Government   of Kuwait   for tira production,   ia 

••»editing  preparation*  to   launch a construction 

project  of a  13,000  t/y tir« Manufacturing  company  in 

1§7#>   there,   who»e   startup  is   actteduled  for   197t. 

- n - 



r i 
*>  laiKJm»it íif 

lavait*«  a«r  capita  IMMM   in   1*71 «a«  ••  larg« a« 

aaaat   t9,000.     aawait'« r«al  «MNMil »•** gravta rat« 

•wriag   tli«  acri«* «f   tlM  fir«t  fi««-I«ar  ttmmmmtt 

»•velatami ri.«  <i*«7/«i-1«7t/7i> «a«  »«NÄt  6,1% 

•«  tfc«   average.      I*   *•  ^••«••^   twat  ftvwait*« fit* 

growth tea«  thereafter  teen  attain** mm»  «ill   canti 

•t  alajaat   tM  aaaw  r«al  MNMMI   rat«. 

Our nr«a«ja»ti«a «f tH« iMwil  irMtl rata af 

amateci« é—an«  in »«««it   i« ••  fallaaai 

Nr»»«* aar »«»«eager car  in ftawait  ia *.     tint«  ta« 

nanair «f aaaa«ng«r  cara IM Kuwait  i» «apéete« t« 

lacrea««   in tne fatar« at  aaawt   tne  «an»  rat« a«  ita 

«M»,   an  «www«!   lac re «a« rat« af  »«»»eager  car« 

Hereafter  i«  ««t  at  a.**,   tn«   mmmm rat«   ia aanjli«*  •• 

«a« a—«al gravili rat« «f »a««enger car  tir««. 

»•r««a« par track mm* fra»  in aawait mm af  1979 !• 1*. 

«nica H—I   r ia «aa>«ct«a ta ««crea«« «a «a* iaat»«trialt* 

•«tía* af lavait aaae« aragraaa. 

,   a« aajmal  ine rana«  ia ««awarf far  tir«« tar  tra* a 

Mi a«a,  «nica «ill  a« higa«r tlMM that   far r—••ag«f 

car tir««,   ia a«t at   f©H. 

L 



1 
êm taMirt tortai ttiiitfiH 

ly «•*•!•• t» «•*• l*tw», <•—»« f»* 

• • vili IIM t*cr**M •«*•€••«ially. 

«lr« 

•il «»• 

i* ••* 

• *••!•, f ••>«••* f»f 

L 



r m ~i 

Iti ìirn lÀMJL 

Tati«   11-1 far Tini ¿ÜjUtiubtUH 

n«*.» 

». 

t«7V7% l%7%/71 

Fr»4«ic t la* 15,io© 11,»© 

tir«« 
laawrt 

taawrt 

11,6©© 

%•© 

It, to» 

© 

*-— 
1©,5*J© M, too 

rr«4wttMi 1,1©© i%,a®© 

»M-Tirt laawrt ^, %©© 1,7©© 

rVa+af t « 
tapar« o e 

>~— é,7©© tt,f©© 

Ir««'* a**« »*at   tir« «a»» 

•.r. * »•«rica Ira« 

n — i ti— t» acttfi    a*. •^«•••JF      V •JP"©©ap|r   © 

nauti— in ttttl    *%, •©• f aaa 

L 
M* 



r The General Tire a Rubber Company of Iran 

Production capacity:  20,000 Tons/Y 

Production in 197*:   l8,000 Ton* 

Bridgestone Tire Co. of Iran 

Production capacity:  20,000 Tons/Y 

It has launched tire production in 1976. 

Industrie Pirelli apa of Italy has obtained a license 

to construct a %0,0OO t/y tire production factory 

in Iran, which is scheduled to start up in 1970 

•r 1979. 

Aa for non-tire products Manufacturers of Iran, 

there mrm   soste manufacturers of shoes, floor 

sheets for cars, hoses, etc. 

c.   gfjiri Forecast f°r IBI* imi PP 

Under its Fourth Five-Year Economic Develo) 

Plan <196ê/69-73/73), Iran attained an average 

annual GAP growth rate of 11.8%.  By the Fifth 

Five-Tear Economic Developatent Plan fro« March 

197) through March 1978, Iran is aiming to achieve 

il GAP growth rate of 11.%*, 

In and after 1978, its annual GAP growth, even 

If saiewhat slowed down, la expectad to record an 

increase of 7-9%* 

L 
• jj • 



p 

r ~i I tHo-in«   the decade   1961-1972.   Iran's  nor   capita 

L 

During   the decade   19*3-1973,   Iran1«  nor   capita 

income   allowed  a   remarkable   Increase   froa   IJOO   to 

• 530.     »y   197Ä when   «he  fifth  rive-Tear   Economic 

Development  Plan  will   be   completed,   Iran**  »er 

capita   Income  will   Increase   up  to  |S**0. 

Thus,   Iran'«  future  annual   growth ratea   of rufcfcer 

product»  demand   are  forecasted a«  shown   in Tahle 

11-13. 

Table   11-12     ft MM 11  íimilt>> *mtma mt fcA><f ******* 

Growth »atoa   (S) 

•mr- OTT—im:— 
_JUÄ 1212 im 

Passenger Car Tiros 37.5 9.ê 9.1 

Truck è. lus Tires 17 11.1 11.3 

Hon-Tlre Products !?.• i.% i.v 

«•     »rmanoctlvs Pi 

I ran-Japan Petrochemical Cm.   is planning  to 

construct a petrochemical  commies in Ponder 

based on  300,000  t/y ethylene »reduction.    This 

complex  is planned   to  involve  a  v0,000   t/y  MP  plant 

tilth demand for  M*  increasing  in Ira«,   futuro 

expane ion of  this ftm* plant   is conceivable.     In  tfce 

• X 

• 

• 



F r ttrtvMlMMtt,   titer« far« ,   ir mm «lit  »at  ««II*  • 

aarfcct   far  M*   ta  W   pr~*m*4   ta lajvatt. 

i*v*r.   a«   Ira«  •»   far  Ita«  a*»  Mi  ariiitajttta»  arafn 

tt  IMI«   te   t»a«rt   Mi   fr*» Jap*»,   Ear»««  MM 

at»«r  rawMtrt*«,   tt   ta  »«««itilr   ta   «aa«ct   tlMit 

Ira».   •»!»«-   n««r«r   ta   bavait,   eewlé)   tara   ta  lawaAt 

far   aaawt   a««.»»lf  ef   tt*  «aawatic   a«*«*   far  Ml. 

1 

a> 

Taâl*   11.11 JLMLMUJ3UL JLUi. 

ilmm+i 

1«7f f*?a t*7i 

Tir«« 

rt 

rt 0 e • 

«t,t«o       vi»       i,rw 

tt«*»      n.a. 

Ira 
ta 

rt 

rt 

»•a« a, 

a.a. a, 

••   Il ri Mi lu fin TfiaMtJUJaiMaiitliffrt àa Im 

ffcar* »r«  a«  tir« Mawjfae turar* im  Ir mm a« ar«a*»t. 

L 
ti • 



r fc«t , l***a«tri#  Firrlli   •++  *f   Italy   «•  Mill««*»« 

mm a   tar*-»** fca«ft«.     ffcft«  fia»«   ft«   i»t»*4*<J  far 

t ia*  rapacity  «f   I«*,«»  tftr»«/y»ar,   «M4 

ti «MI   «t*rt   ft*  *tat»«t  f#»r   1*77.     •»•*«*»• 

tlkft*  »taut,   ta*   Iraqi |<»t*r«Kii«   *••   a »*ar*   »» 

ca«t«a»latfta«  ft»   Imftl«*   •   #Ia»t   far  ar»«*cffta«  »ff 

7f».IWW>   riti m l   tir«*/y*»ar. 

"I 

L 

ttwr*   arc   ••«»ral  MNwfattartr«,   aaall   ft» »ft»*. 

•r«i»tft»f n»**tftr*  ar«4»«t*.     tfcaj  »aa* t»wt 

1,*W»  ta»*/y*ar «f  SMI   ft»   1*71  a«  rta Material. 

JuyuuyM^JLftL 

»•al 6ft» iraattt rat» fca>* aaawal ly *••* 

ft» a*at ••«•ral y»ar* ft» Ira*). 1« ft« •*•• 

tlkat Iraqi «ft» «r*«t» »til r«*t lav» at %%• 

r»al   a»w»al   rate. 

••r-raaàt*   im mm»  »a«  a»»at   •%§•  ft»   t*7*.     1« 

«111   •>•   «*a«rt*4   ta   lacrea»*  v»   «a   ftê»   ft»   #•••. 

Jraa/*  f»«»r# aiiwl  grawt» rat«* af  iwtl• r »ra«tj«t« 

ar«  §**••  ft» Ta»l«   II-1*. 



f 
fmmmmmÊm 

1 
tati*    ILI* ÜLJÜUQLl^JUJÜ^JJL 

im 
<.r~*«fc »at*.   i«| 

: vmr- 
•12wLiM>--«Ju9yLMi^MH*l9l 

Pmmmmm^»r Car tir*« 

Trwcli  * Pw a tir*» 

• tir»  »raafect» 

11.1 

tl.t 

•.1 

11.1 

ti.a 

11.1 

ti.a 

*•   rrmtiiiTiJttaMi^tiJL 

Iftkèla   ll»»r»   ar*   »*a>*  »!«•»•   in   Ira«)   ta  «atati ta* 

«   »*tr»rM«)ral   tMNHn,   t**r*   i«   «a   »la»  «• 

aatafclta* •   ay»t»#tir   r«*»a#r   i*j*watry.     Ira«) 

a)*a«»wta  a*   iaparta   fra«) Jaaaw,   lar*»«  mmé »tajar 

eaaaatri**   far   it»   r »a/a ir*«»»« a   far 

Tía*   ara a»*« ti*»   4»a«wil   far  IBP   mmâ 

t» •*•»•*«   i*  a**««lkir<l a«Ml a»«.»alf  r**a*««i*aly 

•ff   Ira«]'«  tatal  aaawatic 

«I 

1  ta« TtriaaUaa^aOli 

L 
* • 



r fa»»*  II-fi imi llfii LUI 

<!•»•> 

t*ri «73 

». 

i»»*rt §,•»• %, f©© 

ft*«« I»»»rt • » 

•— 
• •» %,*•• 

p^ B7«P*^^»"*J » »T#JP1P» ».a. von« 

1— Tiro 
Ia*»r« 

ta»*ft 

1. !•» 

• 

*"—* 
»• •• é,M* 

TWr« »r«  «•  «ir« MMditunri   A» tyrim at   »r«»««t 

ftor«  A«.   ***•+•*,   m »la»  *• ••%  «• MM  4» M»a» 

«It» €••«* •••* •*•»«•.     f»ia  »I*««,  «»•«  U»*a»«>4, 

• 111 »•*•  • rrMMtl«  coMMtlty «f »MI,«M* tir«»/ 

•/••*.     T*w ••*•« I*  aia«»«  fat  a«a*«t»f ••«#•«la» 

i» t*f*. 

•««•aal MMwf•• t«r«r* »f »»»-«Ita 

I«   ttTf •   •»•* M«4 •   *••••   ••   !.••» «MM/9 

•f Ml mm rm •*«•*«.»!• 

t». 

• l» • 

L 



r     ___       "i » «•     »—— »arecaat   f*r  Ml u<  • 

Syria's   «MUNII  OH»  growth  rate   fro«   1971  to   1973 

wae  8.3%  on  the   average.     After   1975«   it« amwal 

AHff* growth  i a   expected to  record  aleo  an asternal 

increaee  of 8.3% «mtil  198O and   an increase of  7% 

afterward«. 

OH  tule  hacia,   the  »«r-capita  incoa»   in  197)  of 

• HO will   increa««   ta iftSO in  198O and I88O in 

19Ì3. 

Tahl«  li-té  eh«*»«   the  eetinated  a MM. al  growth  rate« 

far mhher »rodncta denand after   1975* 

Tahl« II- 1ft    AMOMULkJtf¥th H\l • tí Bill If 

£JLJUDUUJLJKJBMUHI 

Growth Rate«  (*) 

1975-1980   1980.1985  1985-1990 

•a«««iMjer Car Tirea 1%.8 13.ft 13.6 

Truth h ins Tirea 1J.9 11.9 11.9 

-Tiro »redact« 10.7 10.5 8.% 

L 



I d.  Prospective Denand for SB» and »» »roduced in • 

L 

No  plan  exists  in Syria   to  develop  a  pet redimii cal 

industry.     Consequently,   Syria doe»  have   no plan« 

to  develop  a  synthetic   rubber  industry. 

Syria depend« on  infurta  fro« European  countries, 

Japan and  other  countries  for  it»  reagiirenent»   far 

IBP  and BR.     Since   Syria  i»  not   far  fra» Kuwait 

geographically,   and   they  both  belong   t»   the  Arab 

couMunity,   Syria will   be  anticipated  a»   a narhet 

for  SB»  and B»,  one-third  and one-half  respective- 

ly  of  it»   total  reajuirenwnt ». 

d)     S^sdi-Arabia 

ftr Tin* ""' "**•TAr* Fr»*»*** 

Since  Information about  recent  foreign  trad« af 

Saudi-Arabia  i»   inavailable,   it   ia  neceaaary   ta 

depend on data  concerning   exporta   ta  Saudi-Arabia 

from other  countries,   according  to   foreign trad« 

atatiatica  of   the  United  States  of  Anerica,   tua 

United fcifgdo*,   Franca,  West  Germany   and Ji 

Table  11-17 giv.a  «atiuntad dtaond  far  tirea  M 

i-tira  product»  in  Saudi-Arabia bas»4 an the 

• 
• 

._ J 

s 



r iti«« «»tata«*  fra»   %•*••• 

• •• 

fati«   11*1? ftf Tim 
<t«*a) 

DfMM 

1*71 1*7% 

tir«* ia,*» u.ioo 

ir*   »r»4i»*ti       "\,WO a,too 

». 

*t 

f»«r«   A»  •»  t*r« i»#»atrir   *» Uméi-krmH* «t 

^tMM.     Ma*«*««,   ti»«   »-*«•>«* fiv«.Y«ar *•%•!••>- 

«Mrt  ria»  4l*?*»«l*?*>   inclini««  a tir« «•!••»%   %• 

*•   fcvilt   AM Ji*fta*.     ?»#   »I««  r*«*tr««  •*  animai 

praatactAaat  »f   3,900,906  tire*.     Tnii f*al  mmy   »a 

• Iftarvi«   t» »•   a«t»i«**4.   Ni   it   ia »a«ai»i«   *• 

9»ta*lia*  •  tir« fa*tary   «»f   a,000,600 tiraa/yaar 

adattateti«»  »^   ttt» ••»•« «M   ••€•«• tiv«-¥a»r   Ha« 

c«aa>l«t*s. 

»«rataat  far 

»ia  la alala«  ••   a«ai«*« M 

Fla«, 

L 
• *i • 



r "i I growth  rate of   10.2%.      After   1900.   it*  annual GXP 

L 

growth  it  expected  to   record  an  increase  of  8%. 

Accordingly,   the per   capita  incoa»*   in   1975  of  l%00 

«ill   increase  to  I660   in   1980 and  »9TO  in   196$. 

Table  11-18 show*  th«   annual  growth rates  for 

robber product« dennnd,   calculated baaed on  the 

above GUP growth rata. 

Table   11-18     ftfJJHl   Imi**  mmtmm   ***  »"^r  »•*»««» 

Qmth Ratee   <%) 

Pa***nger Car Tira a 

Truck  a tue Tirea 

Mou-Tire Producta 

198o 
TO*-  ÌTO""  

1*90 

18.4 1%.% 1%.% 

lb.8 13.a i3.a 

1%.3 is.o 9.» 

JEEMmBEEjEMmJkML^mBMAm 

In  the  ftecand five-Tear  Develoyxaent   Plan,   laudi-Arabia 

la planning  to  cone t rue t   four »•trocnanical  coaplexee 

(three  in the eastern  raglan and ana  in th* we*t*rn 

raglan),  each with a  capacity *f  900,000 tana/yaar 

•f  ethylene. 

Ikrvavar,   the faur f>a>«ruclMMBlcal  caaeplasea any »a« 

in«lue* any synthatlc   ruuh*r plant. 

- 48 - 



F 

r n 
laudi-Arab i«,   feeing  • neighboring   cowntry of Kuwait, 

nay   laaort   MW anil Ml  fro« Kuwait  up  to one-third 

and  one-half  respectively   of   the   total  done «tic   dama 

••     *—»**  **'  TAr" mmà »—»Tir»   Products 

Table   11-19     PffMBd  ffff TITTI   Ètti  »fTlrt  fYtaUffl 

1971 1971        1973     197* «75 

Production 

Paaaenger       jéi.ooo      300,000   n.a.   léO.OOO     310,000 
car 

Tira«                 •«!**   * 160.000      170,000   n.a.     §0,000     l4O,000 

tPi.«.s/T)     , >rt B<<1# nmmm   ntmt M#       f5fO0O 

L 

tigert n.a. n.a.   n.a. n.a. Meg. 

n.a. n,m»   n.a. n.a.     5*5,000 

Product i an             n.a. n.a.       n.a.         n.M. IO, 

I«port                    3,tOO 1,%00     1,500      n.a.        1.000 
Kan-Tire 
Pradncts       Export                               - -       n.a.       Hag. 
ít A) 

n.a. n.a.       n.a.         n.a. 11, 

••   Tin ili Tin Tin rriiirii IttiMfifiiriri 

Transport   ft  Engineering Ca.    i a  Egypt's  sale   tira MMN« 

factwrer,   af which tire  prwatoctia«  is nat  enawgn 

ta  fwlfill   its daawstic   dsinnda.     »a the nanwf ac tnrer 

• 41 • 



r n • plan*  te ¿««ble   ti»«   current araxnattian c»f>rtty 

fcy   ttiO. 

fer new-tlr*  »rMurti,   títere «r*  EI Äaar  C«.   far 

Rwfcaer *re«r»cta,   tl»e   cewtttry'a  alggeat   rtat>*>er  préfacer. 
* 

and  aeveral  MM 11   »Ho*   »«I« MwifKtiireri. 

Traasaart   ft  En*lnet>riag €•. Tir«« 

•raitwctiaat   in   1*75 %7©,W© aiecea/f 

Il Xaar Co.   fer lhafefrer »raéneta       ft«*»-Tire  »reefccta 

•reaWtlf»*   in   t*?1 *,•»© tA 

••   ta—BLLujLtiffl fir 

T*e  cNiitry'i   real   «•**  gre*ta rat« m*mr   tfc*   a« a« 

aetreral year«   la   lcai   titan 5* a*r year.     Aa  a 

gwiaelia« for  tat   fwtnre,   7% graatli  rat«   in tria« *f 

ita Re«  five-tear   »*r«Ject   «near  preparati««   ranla* 

a«   esperte«,   t new gl»   tàt   target   gravtl»   rata   fcaa  net 

yet   »e en «ana«ncea3. 

latH en ta*   7% gratta  rata tgypi'a per  taaiU 

in« «a» »airh «••  §37*'»  1975 •HI ria«   fa   •?)• 

in Iff».    tatiaMvt«^   annual gravili ratea  f«r  tir* 

mmà Man-tira  »raéatti   <e«aa« mrm give»  in Taftla 

11-10. 

L 
•4 • 



r ~i 
TaaL IS*»» ÈÊMBUMJÊÊXiÂmMÊMm 

•raatlft  aVat*«4%) 

TW-  TWC  

Pa»a*affer  Car   Tir*« ti ta IT 

Trwca  * •*•  Tir«» 11 té »4 

»«•-Tir*-   »ra*»cta t# tt It 

*•     tgMÊÈÈUâXMJÊMmÊËÉ^JML. 

tfyat  IM*   a  »Ian   rallia«  f»r  mmlmt!*•»  «f  • 

*««r»cR«üiral   ca«a>l*s   i» Ai#»aarfria   vita   ataaa*»»»« 

•tartaa  ia   t**».      Tt**   »la«  ia*l»a>a   »ranetta» af 

•ft, «ft* T/f   af   taf.      Tt»*  aaaatity   ia   • •**'«•« «a  fat 

••#••4  ia  t*§»  ta»   aatticiaaUtf  a—a»«  far   M»  I» 

«a«  tfyatia*  «ara*«. 

Ta*  tala»**  atti   *•   •  «afatl*«   fact«?   far  Kwai«   IM 

It»  at*  «apart   ta   l«y»« .     Ilaa*»»r,   ft««**   «a»lé m— 

tajaait.ara«»«**  Ml  wf>  t«  aaaat  taftair«  af  It* 

«•tal  «aaaatlc 

fi 

jMmlâiMÂJËÊÊLMËÊÛàtÂ 

L 
• «* • 



r T ••>!•>   11-31 ff«r  Tire«  jflg  fill  Tifi   hUlllT 

t«7« 

ti»« 

Tir** —r- 

t§*i*e**/l)    tap*>rt 

0 

%1,00© 

O 

%1,0OO 

i-fir* 
it 

l«r»rt 

ln*rt H.A. 

1*72 

©• 

3*1.000 

O 

I%1,©O© 

7*> 

1,700 

e 

I   Fr«« it* ayntfectic   t»j»»*r  impmtrf,   it   i* prmtmmé 

tl»at »i»y« **>•) «*>t   y«t   HM   int«  far«  »r*4»cti«* 

•• «r »re •**« 197a. 

~] 

••   «*»« «»« ••• »*" ^*"< 

!»**?•'• »r*»«»t   «•>!•  tir« «HMfwtarir i«   fir«- 

•«MM(     «Ml ita »••-tir»  »r*é»»t* mammt—tw*» 

•  f*% MHl  MMU   »i»»*). 

tiretti 

ti«« Capacity 

• • ftflllH   llf 

«ih«'* "•*   •••nil •**' §ra*tli rat« 

l»4i- t+7f ••• •• »ia* ••   17% •» tl» a«« 

ta* »*ri«4 

It« 

L 



F r n 
per capita  ìNCSM  in  1973 «a«  tl,900,   the  second 

largest   awing the Arab count ri«« next   to Kuwait. 

L 

Under   the   1973-1975 Three-Year Plan,   it»  average 

animal  GKP growth  rate wan  set  at   11*.     Ita  subsequent 

»1   growth  rate   is  estimated  at   7%*   and   if  thla 

il   growth  rate   is   successfully   attained,   Libya's 

»•r capita  incoan-   in  1990 will anount  to  17,000. 

With re apee t  to deaand for tire»,   the nunber  of persona 

per paaaenger car and that  for truck and bus are 

IS  »tté   kê     respectively,   which mrm   close   to   those 

•f   developed  nations.     Therefore,   elasticity   coeffi- 

cients  off  rubber products deawnd  to GAP will be   eskalier 

than  those  for its neighboring  Arab  countries. 

Table   II-33     Annual Growth Batea  of Pubber 

Products Dewand 

Growth Ratea  (S) 

1975- ÎW-        1915- 
*«»> "a* 1222 

Paaaenger Car Tirea 13 7 7 

Truck  a Bus Tirea 15 16 7 

Kan-Tire  Products 10 11 e 

4T - 



r            ~i I d.     Frolic tjve  PernnKt   for   W»  «U  »  »roduced   in  1—tl » 

L 

i) 

Libya has no   plan   to  produce   synthetic   rubber   domasti» 

cally,   and  is  now   importing  all   synthetic   rubber 

requirements   fro»  European countries. 

In consideration of  synthetic   rubber   industrialisa- 

tion plans of  Egypt   and  Algeria,   Kuwait  will  find  a 

•arket   for  its   IM   and Ml   in  one-fourth   and one-third 

of  total   9Mt  and  Ml  demands   in Libya   respectively. 

JutMLiAAVLmJjjnBESJkA 

Table   11.23     1>—«d   for Tires  and »—Tir.   Fr 

1*6* 1*?0 1*71 

Production O O O 

Tiras                Import 139,000 S2.0OO 33%,000 

(Placea/Y) Export O O O 

Demand 1J5.000 Ä2.000 83%,OOO 

»Tir« 
Producta 
ITA) 

Pro duc tía«                 n.a. n.a. 3,V» 

l«p»rt                        «>.a. n.a. %7© 

tapart                         n.a. w.a. O 

n.a. n.a. 1.970 

• 



r ~i 
I   I»  t«7t>IJ f/l  «f  ay»tl»ati«   r«M«r •«• 

It   ta  »*!*«*»«  «feat   «II   »f   t»>*   iaparta 

raw aMterial   far  mmm-tir*  »ria»iti »«cava 

fta   a»t   »r»4*r*4   aiai•«tcally   at   tfcat   tiaa» 

rtaa). 

tar 

tira 

L 

tfca   fifwrc  af  !,>•» TA   •••  aitala** a«   «tea 

tia*  that   syatltatic   r«t*ar «««14 accaaMK   fat  if* 

af  M»a>-tir«  »nntocli, 

». Uff  fgl 

tkara   t»  »a  tir«  aa>NMf actwrar   1»   Bmém*     9m   tfca a titer 

•••a,   it   is  aaaajaa«   tfcat   tfear*  «ill  »a  »«v*ral MN 

tir«  araavjff «jaaa)fa«t«r*ra  h^tmmmm  af  tits   »ajpart 

•f  •«  T/V   sy*tlt«ttr   r*a**r  in   1«?1. 

i*a  raal  •••nal ft»» travili rata  ft**  •*>?• la 

ff/*9 ««a  a« a«ara#e  §.f*.     TIN»   aajftaaajaaa*   frawtk ra>t< 

ia s>as—s« ta »•   7%,     «* «at«  ««aia,   lût  a«r  capii« 

is» «a»   in  1*71 «f  %iJB «ill   ia« ra**« ta ttf* ia 

ft? 9 aatf •*»» i»  ••*•>. 

taftla   11-1*  «Mi  %%m  asavaal  trawta rata  fa* 

|WaiiU   itaaaa  aftar   1«T1.   catc»lats4 a«  «ft*  »»aia 

af  tfca  ai<t« «*# fraa/tli rata. 



r fafrl«  11*•% 
i 

%tm\à litti I¡ 

TfTT 
«r««tfc »«t*«4M 
 ^  

JUUBL 
: OTT— 
•UBULMBHMMHBBJUCBL 

•r Car fir»« 

Il ft ••• Tir«* 

fir« Prmémti» 

It n 
11 

H» 

fi 

il 

H 

*•    ttMÊÊÊilÂULl*MËa*JML. 

MMM   ••   tlfe«   «MMf>I«   «f  Li»y«,   c«*ffici«*t«  •Aapt»« 

Aa   e«lf«l«ti»f   tfe«   »r««f>«cti*«   |i«i<  far   MB   a*4 I 

•M»« ««ti«   f«r twait   mrm  a*M.f««tlk «JMI MftMH 

r**»a«tiv«ty,   «f  •«*•«.'«  «»«al   *••»••< |«   IIMM. 

m 

t**i« it.!)  if tu fu tini mi !•• fin fro 

t*?i 

t*«*l 

tir«« 
iri»«««/i> 

•*•• 

t«*»rt 

Sé?, 

L 
tt» 



r i 
ir« t» 

It/» I 

•M»M 

t. 

I    M««t-tàc.l 4««a  i. M»«  •v«èi«fti« •« tir« 

•»•••••.   •• »•«I«M>«*MI i« •*••»•) «a «*r   r*|é*tr** 

»Ai-«*««*« c«.   la tv»i«i«'a MU  tir, mmmi» i lini. 

*•*«*•*,    «*t«   a« tH«   fAMl'a  »*»«•>« tA —  tMMMity   |» 

>,f"*"   *~ 

•jftW f 

»fi, 

«*  *•«• »*r «••* «M 1.91   f 

MM)  A«  ••IIIIIIX «• •* 4.m   r 

HI 

MT1   MM II 

ft*  Afe«  •*•*•  «f «fe»  »Wfi  |p*«t»  •>•>«•,   •*•  pmw ««»Al« 

«•MM» »f  §%)• MI t*n «All HM  t* »%•* *»   Miri 

MM) ft,*»»  A»  !•%•,     AMJMI ftMptli   -•«•• f»* 

*•   •¡•••I    •#•  ••«IMXMI A« *«*1* 11*01 

L 
M - 



F r i«*** u-t* ftr^itfc litri  far frrtfetf furatili 

H*T* 

•>•••*««* r  *•*  Tir»* «• 1 t 

Irwk   %   Bwa  tir*« M» to t« 

At»«»-11 r »   fr#4m l • • A • 

4. f+K** I« 

*urfc«t   f»r   it«  MB  mm* 

r»»9*ctiv»ly ,   «f  total 

in 

•it  «ill  fin* • 

.f«M»rt|k  MM» «MwtltiM, 

•  in Twiiaia. 

il 

itm • •••*    m*-m i 

1*7» t*?3 tt?1 

fit» 

»••-Tir* 

in 

NtiirttM 

»r« 9,111 

1,111 

»«g. 

1,9** 

*,1%* 

• t1* 

L 
M • 



r •>  Pata  on   tire deaaand   in  Algeria   is  net   available, 

«teile   the   data   below   have   been  obtained   on   its 

rubber   inserta.      Ve  have   eatinated  the   quantity 

•f   synthetic   rubber  «sed   for   tire« by  deducting 

th«   «vanti ty  weed   for  non-ti re  products   fro«   the 

itity   of  rubber   in»ort   below: 

tT/T) 

1 

»rt   of  Dubberà 1970 1*78 1*75 

Maturai  Rubber 

Synthetic   Rubber 

a, »07 5,000 a,05a 

a,*57 %,35© 3, It* 

a.oai 3,5*i a,5i7 

3*7 %to k99 

b. fj^yyjj^ 

Michelin   *»f France   is  a  sole  tire Manufacturer.   However, 

•ata  a« the   fir»'s  »roductie**   capacity is »at   available. 

ttiii fir 

Vajear   its first  tour-Y ear tcesesttU   Revel 

during  the »erlod   1v7t>-1*75.   Algeria atta 

real   •—ml ft*» growth of  7%. 

t  risa 

Under   the   1*7%« 1*77  eWcaajd four-tear tc onus» le   Revelea- 

»e«t  ria»,   Algeria'a    1 lane* growth rate   la   set 

L 
9) - 



r •t   10%,  an4  thot   for 

w 7%. 

t  year«  i«  ai to 

> 

Based o* tli«  above (BMP growth  rat»«,   the  MMHMI 

growth rate«  of   n«»»«r  »r»4«cta  «enanrt are  »«tinatr« 

a«   «how« In T   hi«   11-lt.     Meanwhile,   Algeria*« 

»er  capita   incoa»  «a«  •*»  in   !•/?© and %kÊO  in   t*T1, 

«ill anennt   to  It,*»  in   Iff«. 

Table  11-ai il lilt II Malti ti 

*aa»«nf«r Car Tire« 

Truck • Ivi Tire« 

Mon-Tire »roé*»ct« 

wrowth Rate   i%) 

w* im~-— 
___Hl8_Jlil tus 

ti ta 

11 

1* 

11 

n 
t« 

«•  ruiitfUYi gfi tftintfl ta 

Algeria Kaa  »lafKy*»  §•   »•*•  »roe)** tien off  •*!.••• 

tona/y««r of  SMI ano  *>,000  tone/year ef M  t»  !•?•. 

The««  acanti tie«  are   sufficient   to  fulfill 

I« for  SMI  en« Mi  1» Algeria. 

•II« 

L 
*4 • 



r Yl»ar»f >r* 

it* mm m 

t   «111   *•*»   Mi   ciMMtt«   «•   • 

t»  AIf*ri«. 

I» 

ftf Urti ma Mwrllf 

t«*l*   11-1* il RtrTirt 

it?o 

ft«« 

rt 

t 

%H>,000 

MM» 

o 

ir« 
et« 

idi 

lfl«»rt 

rt 

a.i 

<t/i> 

». HrTàfg fr turar« 

*••• »r»»*m   tir* MMfM«»rtri «r« »•  f«ll««»i 

• •r 

far« 

L 
• it - 



r ~i I But «fat« on production capacity of these companies | 

L 

•re not available.  A« for non-tire prodttcts Manufactu- 

re m there are several aamf acturers of shoe a, floor 

sheets for cars, hoses, etc. 

»»recast for 

Under  its  Second five-tsar Economic  l^valopnent  Flan 

(19éê.?a),   Morocco  attained  an average   annual 6*» 

growth rate  off   5.7%.     According  to  the   Thiro »tve- 

Year  tcenoaUc   Development   Plan,   Morocco   is  aining   to 

achieve  an  annual GK» growth  rate  of  7.t*6.     After 

1f>7«,   its GK»  growth  rate   is   expected   to   record   7%. 

••sod en  these  estimates,   future  annual   growth rates 

•f  rvfefeer products <4 est and mr«  given  in Tafele  Il->0. 

Meanwhile,   per   capita   incoa»   in   1970  of   .So« will 

rise  to  I310 in  1*75 «M  t§*0 in mo. 

Tafel. Il-*»    IMMII nrnf1" »«*'» tmr *•***' 

»assenger  Car  Tires 

Trwck a ahts Tires 

»••».Tire  »roduxts 

Growth »atas  {%) 

I?TT—%m: rm: 
1«êO t%a«, I 

1% 13 ta 

11 IO io 

11 IO • 

• M - 



r i 
«•   fmifitâYt ri 

Tfcare   i»  mm   plan  ta  pr »*»cm   ay*jtH*tit   n^»«r 

*«a>+ati rally.     Mavatrar,   in via*   «f  the   aynttecti« 

rwfcfccr ar»4»cttofi »r«J«cta  in i»«>if>fr««riM«  cavatri«* 

•ml  of  tha   Mticiaatr*  »ffort   f«r  »apart   »y  B«r*»«Mi 

•y»tfc«tic   r«j»»#r «r»4«>ccr»     tlw   etamea   tmr Sw«ait 

«•   «ali   ita   MP   aiH  HI   ta   tnia   e e«« try  «ill   ka 

liait«*  ta   «fte.faajrtl»   mm* attctniM  r»»pactival* 

• ff  ita  tatal  «Vnaaatic   4« 

h) 

• • far   t •UbL Tlft rnÉHH 

Taal#   11-31 far   Tiraa 

1*7* 

»r»4vctt»»(»«»**nt:»r  Cari   t, 900,000 

(Tmk » »*o a.tfjo, 
l«M»rt <•) ?%*,< 

tir.» at) 
<r> 
IT») 
(ri 
<T») 

5*1, 
JTt, 

»•«•Tir« 
»ra—ita 

L 
• t? • 



r •I    lagaal•«*•*• ayatfcatl«   ia»a«r  aa* »»atara! 

wtttr   iaaarta   la   t%?%  »»rt   %*.«•• aaa)   }a,OS» 

ta« a   raaaactirriy   «»tailing   Al,fmf>  t*aa.      Of 

this   fatal,   aWa«   *»J,®*»  <•*>•   af   a?ft«»*ttc   M^ 

M««r«l   rwltiri  arc  araaajaaa)   ta  ***• •«•* ««««I 

far   tir»». 

rafar«,   tu«  rrMiBtN  !§,•••» «•••/»••r aa*l« 

•   aaaa  «M  far  aaa>-tir#   r'*****1»  attic*  aa« 

t   •«.WW»  tana   la   taraa  af  «aiafct  af   araatoct*. 

». 

»alavi a'• ara 

fallaal««   fà«a   t 

«ir* »fa* tarara ara   tfca 

X^aattaVJUaWJUaJL 

ia  il?«   tfVlA 

t*fta>r 

Hllaja   la*le 

ti, 

tv 

• • fin litt fit 

Va#aala«ta'a raal  aaaaaal «a» fraaMi rat« *•**«•   «a« 

pmwtmé  t**a>.tf>7l *••  «•**•   «*JÌ  •*••   *•*  •***  •**' 

L 



r ~i 
•fiar   !•   •• t*  ft«   1*. 

•*  tiki»   fcaaia.   l««a>al««/ia'a  r»•"-*••**•   ••••••  *f 

Ht« i»   t4?l *••  *»«r#a>»#«l ••  t*  Í7W  *»  t*7* N* 

ta »«*•«•.•<•   ««  ••   mm   «•  II   VW»   in   1«^*>. 

MiWr  off par ••*•>• p*»r  a* a ••*)•)# r   '•*   *•  tf>?t 

ft,  vktlt   «•»•«  **r   (HNI MM! tat* »f  «*«  •«•»  ?••* 

«•• ••   l*rt#   »•   1%*.     THw»,   1«»#«al*«ia  •   aw M • I  •*••«* 

rttaa   far   r«**»r  K****(*   •»•••* **»   ••   •*••»  *» 

t*»i» u-ia. 

fatila   II-ìa    J—fJLilMtl Itili  II 

«Ik  »««a«   (ft) 

—Wfr -TfTT IPK— 
MMMB 

>r Car ttraa 

fnarfc   ft Im Ttrva 

tr»  rr»*aat« 

1 

? 

ft 

1 

T 

4 

T 

1«*«a»a*i*   »1MM   «•   ia»»tmt   •   %•,#)*•  */f 

pia»«   v««H   tte  a«*r«-aja>   ac*MM§»la4  ff«r   19?9. 

f+mf, »•«•••»«••M  tMt«*t*a   «Ik*«   V»#»ai«*t«*» 

L 
f* • 



r       . i * <t —mi  tmr  MP will   i»cr*a.«   ta   17.000  t»«a   in 

t**J»     l««*ia«   !»»*•»•*»•   17.OHO  t/j   alaart   af  MR. 

Ta »act    tlti»   afcartaftr,   1»jp»alavia  »**•!«•   tur»  ta 

tfc*  »**i*t  Uni «MI #tr  attor   taat   t«rap*a«»  c«MMttri«»a 

•r   f^MM   ita   Mil   plant.      «Wen   »«inf.   tit*   ras«,    it 

«ill  •*   difficult   far »««ait   «a  fin*   it»  «MI aarhfl 

in YnfnalaTia. 

It   la ala«  4iffir«lt   far  IMMM   ta  aajtar  T«f««l««ia'a 

a*aa«at   Ml «ara«« . 

Ilavatrar,    it  «ill  »•   paaaial«   far »»«ait   ta  aan*rt 

ita m   ta   fwgaaia*ia   ta  ««at   afcawt   awa^tfcir* «f   iti 

iaaaaatic   a««4a   far at it ta«   futur«. 

Il 

lift TnâÊÊjA 

ta. U  11.19    »taiamii  far Ti ru   a—) 1—Tir«  »raâitU 

t*7l 1*75 197%       1975 

tian u.a. ».a. u.a.   57«. 

Tir.» »a»>art M.ooo    71,om    )),ooo        a 
4*l«««a/Y)     tsa»>rt t,000       9,000 u.a. u.a. 

u.a. ».a. ».a.   J7Ì.OOO 

L 



r ~i 

L 

Prwatoctioa 11,000 13,000 u.a. u.a. 

»—fir.   ,"*ort ° ° "••- —" 
tí/Tí***   t*»®rt O 0 n.a. u.a. 

DMMNMI 11,000 13.000 u.a. u.a. 

».     îtTf  MMl fïï—Ttre ******* MawMffacturgx* 

f>r««*nt   tir* aMMwfacturerà ar« a«  fella«« 1 

rttr Malla«   l.A.I.C. 

rVatfwction Capacity 330,000 »iacea/yaar 

Firmili  Halla«  I.A. 

»r*4»ctien Capacity 390,000 »iacea/yaar 

«•   Ètmwà rinfili fur 

traeca attained an remarkable average  MMMMI •*» 

tra«tit rata af   11*.     Nevever,   aftar  1979.   it* •*» 

grawtn rat*  ia eatiajat«4 to t>*  7%, 

On tl»* fcaaia af tn«  afceve  growth rata,   ta« par« 

capita  incaa»,   ll.tOO in  1973.  «ill »• IS,900 ia 

1975 an* 14,000 in  1990. 

grwtlt  rat««  far renter »raetecfta 4«nan4 ara 

eatianta*  in Taal«  11-3%. 

- «1 • 



r Im* l»   11-3% û iftitl Miff iff IhriHtff frinii!• 

tàrawtt» Rat»*   (*. > 

»*a**»i»#:»r  Car Tir»* 

Truck  è »••  Tir«* 

»Tir»  rV*>a5*>et* 

w.  t «mu- 
nii 

TOT-  

•       •- • !f> 

to t© to 

• • a 

4. 

Tt>»r»   I*  Ma  »la»   t» araafec»   ay atte« tir   r«M»»r 

«a*M*tically.      1»  vie«   af   ti»»  »la*»*   ta   »r**Mt 

•y»tfc»tic   rwaWr*   in  *»ifMMiriim  ta«ntri»*  a*4 

a«ticip>at»4   «ffart   ta   »apart   by   tara»»a» ara«*»e»r* 

«tea  tPMMM»*  af ftawait   a»lli»f  it*  IMI   •»* MI  ta 

«Uà*  caajatrjr  «ili  »«  «*•   ta   at»»*fa«rtl»   a«*) •»»- 

tnir«  r**f>«ctiv«ly  af   ita   tatal   «aaaatie 

••    ÈÊÊÊÊÊLJÊLJàtMAJÊÊjÊÊalÀiMJMÊÊÊÊàA 

L 
• a • 



r T«*i* ii-n ¡JUMIH^UJHUKB 

Il Tiriti 

JLLtt. "1 
1*71 1*71 t*7% 

Pr#M#w« 1 >ÌMI ***.a 1, UFI.« 1,111.* 
tirr»   f#»r 
?•••«••»£' r   « arlaianir« m.« 11Ì.1 *•%.• 
•wri   Pi i • -«*•> 
Tr«H li                    t»a«»r* il.7 *.% *#.7 
t t . WBB   F 1 *• e e m ) 

**—"* 
l.*15.* i,t*i.t 1,t1».t 

,r.~. 1»« rw.% •17.* •15.7 

Tir»*   ff*»r          iMfnrt i«.i **.1 51.• 
Irecl   MM« 
ft«*                        t*»*»r* 1.1 1.1 1.1 
«* I ,HM   Pi »if a) 

»><f»»««4 7*1.1 9#1. S Mt.? 

Wr»**K * i «a» ».a. ».a. fi.« 

ft««>~Tir»             l*e*»rt ». a. u.a. 1.5 
Praßtet t • 
(1,«W)  TMR«)   tap**r« «... M. a. i». 1 

»«•M»« u.a. ».a. 1*. % 

tW»r»   ar»   «»r»»   «ir»   •••niffa« <f»rt   ia t Ml«) i 

%ma*i*mr,   Pirelli   aw«  luirai.     Ttfrair   MMRMI 

•••«MI*   «»«ala   aaaw   1.1 «illi»«  tir»«. 

l»i-»Wyal   i a« »»4*   «•   *»MMM   ita  MMMMI   ^rtawttt« 

raa>a«i«y   fra*  «lw>   a>?-»a#»>«   «t*M,<Mf}   tlraa   «•   1.1 

BVèlliM».     TW*  Twrhia* <»»*aria»#*4   lha*  aa»r«»a«l  «Ml 

L 
• *i • 



|M»-»»aMM> 

pia».     ta*   «***r»a*«t   Ik«*  ataa  grant •>«•  a   li«-*»»* 

ta  Las »a ,«#*   tir*  MMMfac tar»r,   awtfcar i* tag   it   ta 

•«ti 14 a   tir«*   MnMafactaring   »laut   viti»   a  yearly 

Hw   ra»Mitf   aff   f.a   Milita«   tir*»*.      rVtata'* 

»litatia«   ta   ta»  IM»*»r»>• t   ta   »r»ct   a   tir*   »laat 

ta   arnia»* »   1. J   Milita«   tir»*/y»*r  IMI*   Mat   a»»n 

'•<•  y#>t . 

1 

ft*«   ar**» at 

i*   a*  falla«*! 

ttaa  capacity   aff   »a*a fwt»r*r 

ftrallt 

I at-MayaI 

I.«MM tii»*/«a« 

MM t*r»*/«lay 

9,IHM) tir» «/«a« 

Iftartag   ta*   first   rt««-1»*r   »*«»laaM*nt   Fla»   < r**f- 

t**?|   »Mfl   ta*   aacaaj«  |»i««.1*ar   l*l«M   < ••*§- •*?!>, 

ta*   aaaaal   a*» rag»   rat»*   aff   grawta  aff  »**  vor» 

6.7%  a«*   é.M*   r**a«cti«»ly,   feat»  a*»»g  !••• 

tH«   fia«'*   targata   aff   7%. 

ta« T» ir« »i«»~V»«r ria« 4r***-t*T?l.  twtfjaf 

ta  a »M* Mf   ta  acfci***  a» attraft  aaajaal   graatfc rata 

at  ft* *a 

L 



r After   1*7?.   its  (MM) «M> |r«««k  I*  »«*««t*«)  t* 

r*««*4 MI  4»«r#«»« «ff  1-7*. 

1 
•»  «Mi  »««I«,    tit«  p+r   raftita   «»««M   IM   t*7%  af   •' 

«til   ri«#   t»       fin»     in   t*ftf> «Ml  It,««»  in   t*#l. 

tvtwr«  «aamal   gr««tli  rate«  •# 

Mr« fi*»«  I« taal»  II-H. 

ta 

fa*l«  II-* Imll litII If 

ft 71- 

6r«w«li Bat««   4«> 

 II». 
•tiff 

:—ifir 
•••MkaBMHüH^aJL 

Pae««ajf#r €*r  Tire« 11.1 • .*» • •• 

tra* a * M»a  tir«« II.» ?.• ?.• 

»•Tir»  *r«*a>ct« 11.» 7.1 • •• 

*•     r^lMfllTlJ«l«MÍJÜULJMLJMaJ«l 

1»     lariatra, aWcacli  City,   twrk»9,   tlwr*   I«  A 

a>atr*cl»ea>ical   c«a»l«a  rw  «y  *>*r»a.iarç« a.*.     **M> 

c«aa>l*a  IMU4*I  M»  MMI Ml  »l«ti  witti »*•»*««« i«a> 

cM>Mi«i*«  «f   )3,MJO  t«*«/y»«r  MM)   11,m   t«•>•/« 

r«aa*c«iv#ly.     Tfc#   finwr   i«  already   i» «cerati«*, 

Mat   ta*  la«t«r  i« f«iMj  t«  et*rt  pv*mti»m MI ta>« 

MM  fatare . 

L 
•i 



r ~i 
A ••«••4 fctrMlMNitl  »«•»>•«•   »• te»**« ^1MMW4 

f«#  (MtlnitMM  a«   «te»   iMir   »»•«•• »it*  •  «a«»«!«? 

«• pi «ili »   #*•»,••* * «•)•/) r*r   «f   »«tefl»»«.     Titer* 

ft»,   tea**»*»»-,   a»  await «a* i «•   at—t   a»»«te««4e   rnt>«r 

••»tea ate 

•tette»«*« 

teaataa« ir 

«• «tete*«-« 

•a*   IM«   «te«   pala«*   «•  |>ri<tert 

» «l«te«» «te«   «• — «ry  «• •••«  all 

•*4  «te*»«   *•   aw   «tea*»«   f»r   ••watt 

tmé WÊ «• T»»te«*. 

te» 

jÊÊ^dàiiâOÊÎLÈÊmiàULMMÊÊÊM 

fatela  III? JUaLJUaUb: 

ta?V7% 

tir»» 

*!•<••) 

tè«« 

»« 

117 

11» 

fi? 

»r«4»ct|«* 1 •»• 
fcaaxTtr» If if 1 «,ta» 
»»•teat«« 

itmmmì            1 11» 

L 



r fc. im rrtiiffi <WwüfiiHrrn ~1 
•Venerai   Tir*  Ca.   i e  Ih*  «ni y   tir* MMiifictvrtr 

in Pakistan.      Ita  »reeve t i an  capacity   la  anvnt   900,000 

»t«c«e/year. 

filar«   ara   aererai   nan* tira  ararne ta  BMMWf ac t «rara, 

ali   anali   in   «i»*,   censaning   1 • 3O0  ten* of   UP   in   t979* 

ti ftfffawt itf 

nani  average   annual  6*1* gravtn  rata  af »aniatan 

«a«   3.9*  «tarine,   tne  aeri««!  fra«   19*9/7© «a   t97V7%. 

»«ring  ta»  ti fin P iv«-f «ar Finn  < 197V7* -   IfftO/tt), 

Pan i at a«   la   alning   ta acni«v# nn a annal 6111*  gravtn 

rat«   af   •%.      Navwer,   it   nay   »•>   innu asiale   ta 

ine rana«  felli* vit*   anca a  nig*  e>ec«   in vis«  af  tne 

past   law   increase af tftp,   ana)  6 er  7% «ill  »• 

•anee tee). 

Per capite   i »cane  af Palli a tan   in  197% •••  111© 

•ili te   taoo  in  19t5. 

fati«  II-)• «Hans  tat ««»««1  great«  ratea  far 

•r K«*Mtt 

L 
• •?. 



r Table   II-3«     Amrnal  Growth  »atea   far  »nfcfcrr 

Passenger  Car  Tir»» 

Truck  li  aHia  Tire» 

Non-Tire  Prcwluc t • 

til  Hatea   (%) 

—CTT 

15. o «.i ta.i 

11.1 11.e it.« 

?.• a.l a.5 

J.     rrawctivt   P« 

III Pakistan   there   la  ne   antithetic   rwfeker   inrfwatr* 

nar plan   tor   eynthettc   nikfcn pr»4a>ctin«. 

Pakistan   rfe»en4»  an   i a* «et   aaatly   fra« J m* m»  fa* 

ita  raqwiraawnta af  MB  an«!  •».     it»*»   Pakistan 

ia nat   far   fr«a Ewwait   a#H hath  ca*j»tri*a *•*•  tlm— 

ecanawic   relati»«»  with  e ark  ather,   it   ia  aafattea) 

that  »ne-fourth aval  an.-thiraJ af  »afciataa'a  tatal 

émmmé  for  M MM N r«»»ttti+• ly «ill M a»» H 

aapart   fra« Kuwait. 

L 



^mmmmm 

fati«  It-19 a*a) Tati«   lI-%0  ikw Indian 

tie>«  anal  Indian Vw»t»*r D»na wit . 

*•»*• u-^   IN til Bwlt*r frftfrfUtti 
(l.OOO  ton«) 

1*>71 1972 1973 197* 

ftatwral   Ihtafeer 93.9 109.1 123.1 tea.7 

•yntfeetic   »afcaer 31.0 27.» 21.0 33.1 

t«»i. u.%o  lüin PiHrtr Panni 
(1,000 %••»•> 

197! 1972 1973 1*7* 

Hat «ral  lh»**er 93.1 101.1 120.7 199.» 

tyatnetic   ftafcaer 36. 7 37.1 25.2 32.7 

Aa   »M   aa*>v#  data  explain,    India   ia a mmjor  pradwcar 

•ff  nat«ral  rwaWr.     TI»« percentage  of nat«trai   rilavar 

•aad)  in rwaaer  pradweta produced  in Inalia   la  quita 

nifn.     Tfcare «ay  a«  a   few  exception»,   a*tt   Inalia 

mat  ta  nava  anmigh  Maturai   ratter anal   ayntnetic 

ir praalnceal   lacally  to   caver  all   ita   raqmirêvant a, 

». fittimi an IMU 

ffcara ara   eevea  tira «MMmfac tarera «itn Mi «a   factaráaa 

i« India. 

L 



r 
Dunlop,   Calcutta 

Dunlop,  Madras 

Fir«•ten«,   Bombay 

Ceat,   Bombay 

Goodyear,   Calcutta 

Madras Rubber  factory 
(Mansfield,   Madras) 

Madras Rubber  Factory 
(Mansfield,   Go«) 

Prettier Tyres,   Bombay 

Incheck,   Calcutta 

Installed        Additional 
tMitm       canacitv    imi 
(Unit: 
Pieces/year) 

•67,300        30,000    1,167,200 

5ÄO.OOO 

672.000 

650,000 

600,000 

too,000 

560,000 

673,000 

650,000 

600,000 

610,000     990,000 1,000,000 

too,000 

300,000      500,000     600,000 

300,000     too, 000     700,000 

1 

*,m,aoo 1,390,000 6,369,300 

Five all lien   tiras  «er*  »reduced   in   197t.     »em*   of 

t fesse Manufacturers  have  been granted  governa» nt 

licences  authorising  a niant  expansion  (as   shewn 

under  "Additional   Capacity"  above).     Products   from 

these   expanded  manufacturing   facilities will   fee cesse 

available   in   1979«     The  Indian  goveriuaent,   ta  cene 

with  increases   in   tire demand,   is   said  te he   rcnd)y 

te grant  li cene e a   fer further »laut  expansion pregri 

na wsll as  te mew  tirs manufacturers. 

ftrftlft  ftf 

Indila plans  to   increase car predateti em 1» the Fifth 

Five Tsar Flan ( 197V75--1*7*/?9>.    The c< 

L 
* to • 



ria*   in  e)e«nnjel   fer   »ir»»   will   »*   aeet  with   the   ni a* 

te   tiHTrn«   tir«  »reehtctien   ••   ahown  in Tehle   H-%1. 

~l 
Tahle   1I-%1      Indian riftti   Flan Tiro  Wt  t»flt1l 

( 1,000   »irtrl) 

197V7^    197V7»     t*>/77    1977/7»     19?t779 

Met or  Cyclea 

Jeep* 

Cara 

Ceanaercial 
Vehiclea 

IrfrMc  Vehiclea 

Trai «era, 
Trailer* 

ÍW 997 1 . 193 1,%** 1,911 

339 313 377 1©1 311 

§93 9âê 1,07» 1177 1.H9 

I,7M 

31« 

191 

3.9«* 

*»1 

%%é 

%a©i 

11« 

111 

1,%17 

1*1 

991 

5,*91 

M) 

•well   increaaea   in  tir»   nroeHac tien   «ill   eventually 

tnrrriM   tlraaM  fer  r»èk#r,     Maturai  r»H*r  «laxa» 

«ill  not   fill   thia  riain«   #}«n>ene)  becenee  natnral 

rvfcfcer,   leini   an  agricultural  fr..<hHt,   haa  a   liait»4 

potentiality   te   increaae   Bro*»tt K»,     Tile   »feartag« 

«ill   nave   te   be   cevereej   hy   aynth»tic   rnhher.      1» 

ether werde,   amre   aynthetic   mik»r  «ill  he  waee)   IH 

rotter aroancti   in IneJia   than natwral  rotter. 

«•   Imiti tirt MUÊMMÀmÀML 

There   ia  a  M» niant  with  a  nreefectia* capacity 

• Tl 

L 



r mf   **.«»  ««w»«/y»ar   i» 

Stat'      l*4ta.     ****   • 

f»r   •••   **   IMia,   Mi  » 

»**•   ta  faat   i»»r#»»*»   *» 

la* »f   till*   »laa>«    t» 

TI»«   Iwitaai   a,a*#raja*»t   tM>a  «Veté»«"   «•  •*•**•'   • 

• la*>t   »f  Jf»,fl»f»  t»a>e/j»«r  caa>aitty  »it**»   t»* 

potr»c»M*tc«l  i«a»l»a   t» fc«Jarat  Itat». 

UM «f  tfcta  M<***   i«   »lat*«!  far   «7?. 

TI»*  MMr» 

l*4ta.   ••   «•»UIM 

tèa»  »f   aflf-aaffie* 

ttearefar*,   t» »•*   • 

It. 

,    ta  a»vll»|   t»   «I 

««•« «•  tapart 

é*r*f 

IMia, 

r> 

••    tïlIiitUt 

•«»tfcatic   rt*fc+«r 

I»   t*7%  •»••  »ra •*•»*« 

i«  ff«ir !•••  Afri*«« *' 

4M«» I» fati*   II-%1. 

»»ri«i 

ffttl.  ll-%i    »«tfcatA* 
(Ta*»» 

•tony a 
la** ta 
TtMMil 
Ktfciaaia 

t.tal 

1, 
1. 
1. 
1. 

%,yw» 1,19» 

• tl • 

L 



r ~i 
». 

I» tmmr  !»•«   àtri*mm *««a»«ri««,   «*«r«  ar«  fa*r 

factart««   a«   falla««; 

t«»«a»*a 

fir»*«***  fir» 

tir« 

• ral tir* 

AMii  Tir* 

f • XJULAftAA i ÉJ 

...in ir i   *  «AT  |r«««»  rat«« «f I»««  Afri««« 

«ri««   tu aa««   a«*»ral  y««r« »a*«  *••• •• fai law» i 

• *.»%,   J«***« ».to. T»»aa»i« •.?%.   I«»«»»i»  ••.•*. 

•*r«taat««  t»t«Mt  af la««  Africa»  taaMrtrl«* I»  t*?S 

«ar«  a«  fall«««:     *•««»  If««,   laaala  Mü,   Taaaaaila 

•ft«,   f«H*«t>ia M». 

»atar*   MHNMI  «r«««» af  >«*tif »ra4*w««   «•••#  ft» 

la««   Africa» c«tM«r««a   la  «aaac««4 «a  r»««** M 

l«jcr«a««  «f   1ft. 

4. 

ffcaaa   ««a»  af««»»«!« r *»**a«f*  «• ta«« Afri«»* 

L 
fi 



r «Ittr* **»*»*• a  f»«  iaqaarta   trmm Jmjmm,   tar»a*  and  »titer 

caoajtriaa  far   At«  rtfsirtarirti  af Mil  am*  M* 

«•••M». 

•IM*  taat   Africa   i*  nat   far  fra* tamal t ,   tin»   fa«r 

cMWlriti c«>« a* **f>«ct*«l •• aarfcata nf Mtt and Ml 

fra« Amai« Wf> ta tn« a»wttt| »anal ta «ne-fawrtlt 

<»•>#• third  r*an*ct iv*ly  af   tteatr   tatal 

*    "  mmAmMmÊMÂmJOM3JmuLÀÎm 

T#»l»   11-%1 im»*'«  •*f>r»«i«»)t. «»riè  aal Ita« prie 

•f   Ml  a*4 M  i»  r*c«nt   y»ara. 

Tati«  U-%1 

UM U.a.   cant«/»«) 

taar 

«•Ti 

lf75 

tt?* 

1* y 

%% *© 

•e •T 

•e §S 

TV«   natati« »rie*   ine r»aa«   ia  tf7%   A» attristarla ta 

«IM»   e>r   ;• ala*a   af  ra« «atariala 4*a  «a  «tea   «».«alla* 

L 
n • 



r "i 
•il  cri»»»  in late   If73»   awl other  factor»  »«eli  •• 

ri»«»   in  »laut   inv estaient  ce»t,   »rodtoctien  co»t,   «te. 

fli«  »rie«  «le« ila«   la   t*75 «a»  CMM>(Ì by   the  deereas» 

•f world   IN  and M deanmd due   te  fcoitoaic   stagnation 

worldwide, la   the   econo»le   study  of   till»   report, 

the   »air»   values  of   the   product   «re   calculate«!   OH   the 

oasis  aff   constant  unit   »rice  of  êa   cents/kg  in   1975* 

L 

•t   raetge,   the  »rice   of  synthetic   rwfeoer  is  considera»« 

ly affected fcy  it«  su»»ly-denand  situation«   »ut,   langer 

rang»,   it  will  »•  affected to  a  larger  extent  hy   the 

ri»e   in coet. 

it   1» very  difficult   to nahe   a definite   forecast 

af  the   future »rices of  synthetic   runter»,   they  are 

•»»•eted  to continue  riaing  ina same h a» both raw 

nateriale  and »réduction  ceete  mr«   likely   to naJie 

continuing   increase*. 

The   coat   of   synthetic  r voter  can  »e  divided  into  the 

fallowing  three c»«añonent s with their mvrmg* norcentagsi 

•Mterial  cost %6*Á 

riant   infvestnent  coat Ifjt 

On«rating cast and oth*ra )9K 

• W 



r Disc«a>i»n   i«   fl**"*  h*"l»<*   ••   *•   the   affect«   »f   taee 

three   cott   fat tare  aa»  the   iferreaee af   eyathetic 

/rie*«.     TI»* «eeiaaptiaMe «M«  far tMi  eatraaee  •'• 

fallava: 

1 
•• 

».r th* r— -*»**«* *"*- •« *• ••*—« •*•• thâ" e**f 

«ill  •«•ally affect  «11  t*»  K»*^«»'      •*•  —"-1   t»creaee 

la  aaawaierf   te  he   1%.   U» MMI   •%   Uhr«»   Caeee). 

far *fc> «.»»tf«  f«»t and  othori    the   ••»•  •••«t1*«« 

aa  atov«   1« »•#*,   with a»   aawwal  riee   «f   1%. 

f.r  th»  .l..t   iaTe.t-iit   i.it,   at   i»  a««-*»«  that    W 

af  the  yearly   aywthftic   naaher aatawt   «ill  he   e«*>f>lie4 

ay  the ae«  »ia»t   a»4  that    tfca   ayathett»   nefcWr »rie» 

af  each year will   he   the   «eight»« average  af   the   eaet   af 

the   eyajtlwtic   rwhher  e«aa>lie« «ithia  th«  year. 

Yearly   iw>«reaee   af   thia  ca«t   ia  aiMaa«   ta  he  «*•,    1%, 

•£,   tmt   •%   (favr   caeea). 

tig.   11-a   giva«   t*e   affecta  a»  ayatfcati«   M*>a*f  prltti 

af  the  variaaa   ca«jai»atiae»a  af  the  aWfe  «aat   fa« tar« 

in tfie atari  tf§5. 

L 
ft> - 



r r 

i 
f 

11 
I f 

ft »t 1» ti 

M í *i!iíi!i 
i ili i 
r 1 r 1 r J | 
lili lili 
3  5   5   I 

>   « *   » 

*    »   »   « 

».       * »       •        1 

»       *        « 
'       »       « 

»     » 

Jl     •  '•' 

4**i«« u*1 l»t* 

i 
I 
I 

i 
I 
I 

i 

i 
• TT 



r i 
»«•  irai IìéI ini if Ëm unirmi 

!••«•« ftal rmm ««««ri«! fa* mm ynimttHi «f •* mm* tfft ft* 

aa«a4i*a». Im tte* *m— aff mWi ^MINììM, »tyr«*« MMwr 

I* alaa aaccsaary  a« • raaalyajar  fc*4«ta«fc. 

L 

HI 

Ca>rra««iy taf«**««««  I* HMfMtvrH »a  «•»*•<•!«* af 

•tteylaa» »rt»n 1ft— Vy »aa»«lta cracaftim  «r H 

ti«« af Man«   ar Wtiw, 

te aVoaaft«,  »««racliaaftcal  lw*w«r *•• diifi»y(rK>>«t plM* 

«• puÉiu  «tl»yl*Mc »y cracfcftag  af aa«a>ral gas »Ml 

TtWHf «a«« p*r  ymt af »w«a4i*»*   A« «aftacta* «• aac< 

•»•iloti* **•»   «*• alaa  ft*  aat*rftalftaa«  in  !••©. 

Mwiittr,   i**  alaa i*  »aid   «a a«  ••«   a   fit« •»«,   aaa) 

tlM   «MMtitir   af   aatatfft**»,    a«*a   if   ft«    ^(IMI   **a*la%)«, 

ft* »a«  »afffttfta»«  far «a*   aya«aa«ftc  r»a»T ara»a««fta» 

«•afar caaaftéaraftftaa. 

#4i «IM »«Her mmmâ,  aaffftefta*« fiMti(ft«i af *««atfft< 

«ftll  hm •Vailati«  ft» lava ft«  »? a*ayar»«*aatftaa af 

M«M a«ftlftsftaf an ftaaftgaajaa* raaaarc*  •• f*aa*«a«fc. 

• ff • 



At  pv*m*m,   mrmmé   %$» •lili*»  !•••  **r »«ar  »f  It*»«- ' 

f|a4 p*tral*«a» §••••   4l#fc)  i* k»iM   aaaarat»*  fra» 

•atara!   ••• ••* f*rt**r   •«•••»y   «f  t**  i» ••••«t»« 

H   (IM   »ari af  ta*   t*7»»»  frw» •  Mm   l#*  »«»«ratia» 

alaat   «Ik ir II   à*  »t-i»g   rMHlmtlH   at   t»#   MMìM 

l»4**trial  Are«.     TI»«  •»•!  aarti«»»  af  ta«  W*.   •• 

liaa>»rt»4 araaa«»  MM«  awtaa«,   tea*  **•« •aaartaa' 

Mlaly  t. Ja*«»,   ay tu*  Mi»*«try  af •*!. 

Ac carata«   «•  ta» *i*i»try «f ®*I,   tfca tatM» «All 

a«  r«a4tly  aa*»lia4  ta  tM r«A4>«r  aiaat  at   tfca 

carra*«   f.©.».  arica,   «Hie* *•  ••!*••«»4 ta  a*  I» 

par  *••. 

NC IMI« alaa »I»»»  ta pra***«  •rmttt»,   in wfcitfc • 

•tyra»* MWMr plant «it* • *»«•  capacity  A«  tat 

fta*«v*r,   ••  tu« »la*  i«  »till  **t   •  fir« •«*  »r«»««tly, 

>rt  af araaaat  to  tl.a»»a»4 taa>a par year af  »tyraac 

ir   UaaivaWat   ta  %V00ö  tasta  par y»ar   at A») 

a«  tMti«*r»4l   if  taa  aaava  alaa  is »at   realità* 

hf  tfca   atari-«a af   tua  AW »laatt . 

L 
• ft 



r li-i i 
•*. 

tesata   i»f    *-•*•  ftr»***«**** 

a  ft »al   »»letti«*  *f   tfc* 

r*r   M* Ntf V 

ft* tfcc   f***>*)**Ml «•*%•* 

ft w+»r t »   **»   »•  »»»«tot»* 

tmi*v   !*•«#<• **l«*s 

HI   «*•*••* t#rl»tit» »f  tfc*   »f»tfc#tl* 

I» •«••*« 

Iti    nil I •um   • reMBlc*!   »la*«   • *»•   «ff   M ami 

O)    Ava* tat ft li«?  «f  ••»ali***  *»• «•«•rial« 

<%|      Pr*4»« ti«»   —»M»— — 

r  ti»4»*«r? 

Ili 

In Tati« 11-% mmm  €«•»!#*•• **•• tfcalr 

•lan« »• »«••—•••• IM flr»t  •• • •••wral-i 

»•••MM   fa*   «kìl  rMt«  *»   «**«   HI   ••*   •*• M*» • »#•! 

tjMf« ttoM Mi «ai t»«r»f«r«,   «Il »••••* Î»* «• *• 

tt||tr  |» «MMIIU aa>f*at   tlMW tita«   f*r a». 

•r, «»•»• *•*•>•««• ••*•  r••!*••< •• •* 

L ._ j 



r ~i I tlMM  c«Mtri«* »««14 *•*«  Miryltt*  MM hj th«  first 

half »f  ti»«   tMO't a»4 !»•*•  *• fi»«*  expert aar*«ta 

*•«•«••  «f   ii«it*4 4«M*tic  «MM»4   in   tfcair •«« 

CMMlrltl. 

e» the  «tfc»r IMNMI,   tin*   «yiitlMtic   r»kfc«r iMwatry   i» 

iv»«it   aii*«14 ••«  •sp«rt>«ri«Rt»4 *»*   t* r«th»r 

lt«t«»4  •!••  »f  tt« «••«•tic wit»t. 

In «•»•*«*rati»« «f  tl»«  •!*»*•,   it  tan M tmclMH 

tfcat  Ml,   »wie*  i*  ti^cctt«  te  fiIMI  pr*ap«ctiv«  a»*rfc»t 

i» tfc« *«ig»»*»riMj  t*mmtri*»,   *IM«1* Fr»e«é«   MM i« 

tlM  «•vtlfrMMNt  »f  tlw   syntactic  rw***r ifttfwatry   in 

lovait, 

4i> iitiamJUaMaliâLlAM^i lilt 

TIM   •<fti«N»   fCMMlttl   »Tahiti—1   C*fMMÍt*   «ff   MP 

i» W.«a» T/T *»tf tiMt «r M i* »o.oa© TA.    <** **• 

•tt»r IMMWI, t*# »*•••>•€ ti?« i••ii< f*r MP mm* Ml 

«• W »**4««*4 in iwvait i» iMl, •• •**•• ** tfc* 

**•«•**»•  ft«cti*ai  Il-I,   i« •*•«•*   Il.iWtA   f»r  MB 

mmé  ti,«M T/1   far Ml. 

•ta«* •#• MI tmw **• HMIM MM MM M) »IM»«* 

L 



r raaaxctiv«!?.   tfc*  «»aratAat   fa*«a>r »f «*•  a* »la»« 

•t   «Its  a«art »MK *• «Ml» *ia+*r  ihM «fca>«   •* M» 

~i 
n) ^riiuititti 

•Ml  »ra*»ctiait  r*4»ir«» »tyra*»   •• !••«  1» aaMA«Aaa> 

ta>  tmt*4Aa»e,   «a*  «*• wm*mr  mt  c*«a>ttala  r*aja>tr*4 

far   At  is greater  tfca« far aV* 

1M same li a* «II   a>f  «*••• *•• 

«ill Kav«  ta fc«   l«f>«r«*4,   It 

«• «iniala* «I»«  raajnAra«: MBJ| 

(»••Acala. 

•»••étala tarlai» M 

14 k«  a* 

•f »a* a»t«rialt 

•r 
IM» »ara *§••• 

•»«•Als vary c 

••»«.     In *»»i» 

• •   ca»»*r*4>   *• 

•I    •»•»• «»•« MB 

I.    TUA* •*•»• UM« 

lie at «4 »•»»•  *f 

«AM 

If 

«A« 

la) ••ala* 

L _ i 
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•••% 

Im tMMl«*rtU« «ff th. •*•*• aar*««  atwtfiaa a«« ti 

fMl.ri  •«•«•4 Mi Ml» J t»»ar Ca»»t«aratfta»»*, «• 

••I*««»4 HI ••  »yntlMtic   n*ktr  ta a«  pratfwc*« t* fcavait 

«•«14*4 •» m aiaat  capacity af  13*000 tmmm/ymmw. 

Wm i«Ml4trallM *ff *•»*   ««tal  »raaaaetâir« •••*«« far 

m »»•<•«*<  *» »aaaât •«-•  ta*  «tart   «*> aa«rat*a» at  TV* 

mm* *m» afwratta* at   to«*  A» •*«••• ?••«-•,  tfc* atar«  «f> 

«a«« ha»»  *••• M«  at   tfftft. 

L _j 
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m 

ui-1 

L 

4l> 

Mm«*** l»*«««r*al  Ar«« •«• •*•••••« •>*  «*• ite»*»« 

Ar«« A»t*«>rlty «* •  p»r««f>«««iv«   ti««   ffar  «M »wt«*i< 

rvttor  i ••*•»• try.    Tt*«  sit« «a«   «eWc««4  in  !•«•%,   far 

«It«  »»tting  «r«(M   M.«l  ia4«»«trial   caaylca ««ili«*M 

tN Mitt«»Ml  rvMHirc«« In invai«.     It   i«  •««•««•4 

90 «a «•>   tu«  «««tu off E«««it City MM  ff«««* «*• 

Ar ••!••> ««If. 

In «a«  «r««,   • a««r«>l««a) r*f*»ânf «la»«,  f«r«ftl»a«r 

plMti,   a«c,  a**«  alr««4)r fc«««i  l«ca««4 awl ia •»•rtitM. 

4f> 

At««« ••% «tili«« «*.• «ff *»• Ar«« fe«*« •«•• 

•M fwr«t>«e  «a«r«a*«Mt«ly • •Élit«« •*•• «r« r«««r»«4 

f«r f««wr«  ••«•Mi««.     Tkc  la*Ml *r«a  t«  «uffici««« 

far «li«   Ml f>l«>a« «»«1  I« »»»»  •>• «vaila*!« •* •» «)WMal 

r«*««i   ff«« «ff  ?*H>  •>••-  1.000 aaj.a. 

O» tTHUfcllliT li itlillï 

Atc«r4iN« «• «M *»»•««• Ar«« Aataar*«y'« r«l«  A» 



r n 
t» tul* Ar.«,   •!•««»*«  ••••*. ••«•• •»• «*•*  ••• 

•r«  MWIIH 4tr««tly •*  *•***•««!» H  tfc* A»t»«rl«y. 

L 

lying »t«*«« *• •• #••••»•» C«rr«*t 

At pr«»**t,   *l*«trl< 

lag tv« ••••»  itaUMM  I» *»• 

« nur i» i#m4 •* tu* f»i»»»' 

ffjHMlft«   «Mit»   »•»•r   • ••«•*   •*•*•«**•»   •*•«*•» 

••tal CaMKltyi 

g« ft*,   .i««*rl« •••«* t«**~»«i«« H ••*•%»•« 

*•*••! ri«*  I» *»*• Ar»« ••• •*•••    A *** ***#* ***** 

«It» • c«ytIty •» •^•^ i» w*»^  *—- 

tjLU||J1  .^   tt  ««il  »•  !M*i(*4  %•  «W  ••*•«*•• 

•l»«tric«l  l««f>* 

filtri« •••" .ili •• m»*** •« • pri«« «t 

1 till 



f 

** Iftltt. 

L 

•• 

M   •*•••»«,   •*••*«   t,«M »til»**  • ••• •**  ?••# 

•f   ••• ••«•*   ft*   tall«*   ft» k?  •  •«•»*»•   •••«I«» 

MM  4t*«ri»w«»4   «•   t**   *aft*tftmj   **«r*   •«   • 

•**••   *f   t.f*   fill»   •*»   «•.».      Als«,   »•»»!«< 

«I** mi  a*  MMI«***»«!   »••) »«t»r  MftN   •«••*< 

ft* WftMj  c**»aft««r*4 at   «*• a*>rtl»*r» pa*«  •€ 

«fee   Ar*«. 

•f tall*» fa*4 ••«•ri 

,  4i*tftU*4 Mt«r !• —tve at • 

MTftc* *r •>.»«, till* **r ••II*« »v «*• ^«f 

• Va«*r tra*»« t*a* Atat*«»» aa««***»* I» 

4 91 a) •*•*• MM« t***r  tata! »'•—•*>—» laftMllf 

ft* %% «tUiM I*U*M r»r 4M. 

• I »—i **• (*««•* al *••! 

At a**«*«t, tiMt 9m.mm •*•«••• «•.§*# r*e j—* 

•f »ataral •••  la M«Jt>llMj •« • •*••• »f ••** tilli 

• if 



r ~i 
Aft«* c«ntl««A*« »f • »m If* t»lM»« tfc» prAc« «All 

*• rlMMf»«. 1« t« M||M(H fey «*• Avtl»»rtty »*»t 

tl»*   »rit*1  «til   •*"     *°  1*11*  p*r   ilk*«*«»!  «t< 

«•.ft.   («•   t,0OO Vftl  fa«),   f»r   r»ftr»»f». 

4*1 

Tt»  «aA««A*f MrWr at  «I»*  MMaAka  la«to««rAal Ar*a 

4P»»«  «f  MMìM)  cMMiati  »f   tM-   MMMite («Mtret«! 

tlM Berg* HarWr  at* «te« »41  *A«r. 

fto Cia»ir«Aal Harter  A« «tAlAa«* far  «I*«  i«aa>r«a«ia« 

•r aa««rAal« mm*  «ajaA »•)•»•  r««j«Ar«4 f«r  «It«  A»«fe««rA«« 

I» «ft»  Ar»«,   •• vail  ••  far «!»•  »»partati.* «ff •*••*»*«• 

•f «IM   f«r«ilAa«r« Ml a*>lf»r  A»*»««rA«a.     Tl>« «Al 

P>A«r  A« ««ilia«« «• ***41« «Al  »r»4»tt» M4  llajwà« 

aaaaatiAa  f«r  «i 

ffca «aAa«Ang p*r*  faeAlttlaa *f ••*• €•—ir«.*«a 

•r« •• f*lla*ai 

VA*«  *ar«l»a «A«» •••«•»• v*ryi*# «*«•••• I) mmé  17  ft 

if«r s9,et»>-)e,eMt»lt),    *••««§• • «*«*l fc*4lia« 

• aaxtcity *f  aW«t   1 »illla« «*»>• »*r  y+mr. 

• lv*  triwi wA«l> taa*»cA«i«a aff  9  «•*>• *»á  ) «< 

ara a*-**ia)aa) *« «ft» Mia aal«. 
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! . 

The Shuaiba Ana Authority has a new harbor expansion 

plan with a depth for 65,OOODWT cargo and crane* with 

capacity of 10 and 80 tona at the northern part of 

the existing port. 

Harbor capacity will be sufficient for exporting the 

1 

<'> ftnr nitrii» JMMiy 

According to the Ministry of Oil, sufficient quantitlei 

of butane will be readily supplied fro« the existing . 

or the new LPG plant by pipeline. 

The price will be current F.O.B. price for export, 

which is presently estimated to be 180 US doliera 

per ton. 

(6) Labor Force 

Though recruitment of skilled and unskilled labor 

from Kuwaiti nationals seems not easy due to its 

limited population, past experience shows that a 

number of huge construction projects have been carried 

out in Kuwait hiring immigrant labor forces from 

neighbouring and Asian countries.  Therefore, no 

major problem is foreseen as to the availability of 

labor force. 

L 
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XIX-« fratliif ileti Ifhflit 

Production «eherne  for 39,000  tons per year of Ml  baaed 

on butane  ia  illustrated  in Pig.   III-l. 

The   acheme  conaiats of a  butadiene production  section and 

a Ml production  aection. 

Butane   fraction fro« the LPG  plant  ia charged  to  a  feed 

prefractionator and purified   to  over 9ê percent  of normal 

butane which ia  a  required purity for the  feedatock for 

the  butane  dehydrogenation plant.     Iaobutane   removed 

from  the  feed prefractionator will be aold  aa  LPG  or sent 

back  to  the LPQ plant. 

In the  butane dehydrogenatlon plant,  normal  buta««  la 

converted to butanes and butadiene.    The  butadiene  rich 

stream  ia proceaaed by the  extraction feed  prefractionator 

to enrich the butadiene content,   and is  aant   to  the 

butadiene  extraction plant. 

In the  butadiene  extraction plant,  butadiene  ia  recovered 

with a purity of over ft per cent aa the  feedatock for the 

Ml production aection. 

- 90 - 



The «trema  renovad fra* the ««traction   feed  prefractienntor 

and butadiene «»traction plant e<inel«tln«  of  batana  and 

buten««  are  recycled  to  the dehydroi enat ion plant to 

yield «ore  butadiene.     Finally,  butadiene   i«  polyneriaed 

to the  product  in  the Ml production  «ection. 

- tl 
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(1) iMtadi,». "ifüMt IMI 

a) hvdru«en.tl„n 

Licensor Licensing availability 
in this aiage 

o Air Producta «nd Cheeiic.1. 
(USA) 

(Houdry) 

° Phillip»   P«»t mieta» 
(USA) 

Available 

Avallaba« 

M«Mlry Cingle-Stage proce..  (Catadlene proem)  mnà 

Phillip. Two-ftage  proc*«.  «re currently available 

for production of but«diane  trom normal   butane. 

In  the Moudrv Cat«di«ne proie«.,  which utili»*, 

cat.ly.t  conai.ting of activated altmlna  impregnated 

with  chroailc   oxide,   n-but ene   i. dehydroganeted  to 

butediene   in  a   «ingle-.t.ge   reactor   by   the  following 

reaction at  an elevated  temperature   M«n-676°c): 

VtO S"i SMé 

auee of the   t he neody naaU e  lini tat tona,   the 

L 
• tf 



r conversion per pass   to butadiene fron normal butane 

ia not  complete  and unconverted reactanta  are  separated 

in  the  following  butadiene extraction plant  and 

recycled  to the   reactor. 

In  the Phillip*•   Two  Stage Process,   normal butane  is 

dehydrogenated over  chromia-alumina  catalyst  in the 

firat   stage.     Produced  butènes  are   separated  from 

butane by extractive  distillation.     Unconverted 

butane   is  recycled   to   the  first   stage   of  reactor. 

Butanes and  small  quantities of butadiene  are dehydro- 

genated  in  the   second   stage of  the  Phillips  process 

named  O-X-D process   (Oxidative dehydrogenation 

process). 

The Phillips O-X-D process itself seems  attractive 

in  the  case where  butènes are available  as  the  feedstock. 

However in Kuwait,   as normal butane   is  the  feedstock, 

Noudry's Catadiene  Process  is recommended because 

it   is more simple  and  inexpensive  in  investment and 

operating cost  than  the  two-stage process. 

b)   jMfntttBf EirtriUffl 

L 
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Licensor Licensing availability 
in this  stage 

o Nippon Zeon  (Japan) 

o Badische Anilin und 
Soda-Fabrik   (BASF) 
(F.R.Germany) 

o  Shell  Chemical   (USA) 

o Phillip«  Petroleum(USA) 

o Union Carbide   (UCC) 
(USA) 

Available 

Not  confirmed 

Not  confirmed 

Available 

Not  confirmed 

1 

Extractive distillation method  is  the most  common 

and  recommendable  technology  to obtain butadiene 

from dehydrogenated mixture. 

The  characteristics of each process  lie in the 

solvent  and  its usage. 

Essentially,   butadiene  is  selectively solved im a 

solvent  and  then separated  from  the  solvent by 

stripping. 

Table III-l  shows typical properties of solvent 

used in each of the process. 

L 
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Tabi« nui   Triait FfwarrUst af la. Y tat 

Licensor  Nippon Zeon BASF Shell    Phillips 

Dimethyl   N-methyl   Acetonitrile 
Solvent    Formamide  Pyrrolidone  (ACN)   Furfural 

(DMF)      (SMP) 

Molecular 
Weight 

Boiling 
Point 

«p. Gr. 
(80°C) 

Solubility 

n-Butane 
<wt*) 

73.09 99.13 *1.05 96.08 

153 - 155  30* - ao9 

0.9<iMt5oc)       1.050 

39 

1.3 Butadiene 
(ML/ML at    8a 
ao°c) 

Selectivity 
(B coeff.     I.60 

*0°C) 

JO 

77 

1.66 

80 . 8a 168 

.788(15°C) 1.16« 

86 16 

63.« - 

1.47 1.59 

The recomendable processes are the Nippon Zeon's 

(GPB Process) and BASF's by their higher selectivity 

of tht! solvent, which enables an effective separation 

with smaller solvent flow rate and higher quality of 

product. 

While the BASF process ««ploys NNP (N-methyl pyrrolidone) 

as a selective solvent with a 5-30 vol. percent of 

water, the GPB Proemi adopts DMF (Dimethyl Formamide) 

L 
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without water.  One of the important consideration« 

is how to solve the problem of plugging caused by 

polymerised butadiene in the procesa.  In the QPB 

procesa, polymerisation inhibitor which la easily 

available as a common chemical is added in the solvent. 

In BAIT'S proceaa, the water is added in the solvent 

to reduce the operating temperature since the 

polymerisation reactions tend to occur at • higher 

temperature. 

1 

However, the solubility of butenes-butadiene hydro- 

carbons is tremendously reduced by the presence of water. 

Another important problem is to prevent a formation 

of popcorn polymer of butadiene caused by the 

presence of oxygen.  Aa water contains trace of 

diaaolved air (oxygen), the processes using the solvent 

with water had been developed special technologies 

auch as complete purging of oxygen from water or 

addition of some chemicals as inhibitor. 

(8) jf frPtòWffHon 

Typical Licensor Licensing availability 
in this stase  

o Japan Synthetic Rubber(Japan) •     Available 

o Phillips Petroleum(USA)* Available 

L 
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o Firestone Synthetic * 
Rubber t Latex (USA) 

o B. F. Goodrich Chemical * 
(USA) 

o Polyser (Canada) 

o Goodyear Tire i Rubber 
(USA) 

o Nippon Zeon (Japan) 

No 

Available 

Available 

Available 
(negotiable with Licensee) 

Vili be available 

o Chemische Werke Hüls(F.R.Germ.) Available 

The licensors marked with an asterisk, can license 

both patent on catalyst and process know-how, while 

the other three licensors have their processes 

available for licensing, but their patent situation 

has not yet been confirmed.  For BU production, 

solution polymérisation processes are the most common 

technology and they are characterised by the type 

of catalyst as shown in Table III-2. 

Table III-2 Tvne of Catalyst and Polymer Configuration 

»    * n  j.   i  *  Original Type of Catalyst  ..*  lftfl *r Licensor 
Ç»t IA~   Trtnf Lit- laAi_ 

Nickel-based 

Cobalt-based 

Japan Synthe- 
tic Rubber 

Goodrich Gulf 

Tithanium-based Phillips 
Petroleum 

Lithium F i re s r. one 

97 

96-98 

94 

ko 

1-2 1-2 

1-2 1-2 

2 k 

51 9 
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F r Mast W made  by  the processes  listed  in Tatole  IH»! 

Have • high and Mediti« cia-1,%   content which exhibit* 

advantageous  characteriatics.     The Pireatone  catalyst 

gives Approximately equal  cia-and  trans   t,t  content 

but a narrow  range of molecular «eight distribution 

ia  expected. 

1 

All processes   consist of the   following   steps  c< lay, 

i. Chemicals and catalyst   preparation 

a. Butadiene monomer and   solvent purification 

3. Polymerisation with refrigeration  system 

k. Solvent   and unreacted  butadiene  recovery 

5. Polymer  drying and  finishing 

Por each  step,   a number of  important know-how and 

technique a  for design and  operation have been developed, 

for example : 

o      Type  and  preparation method  of catalyst 

o       Solvent   selection 

o      Heat   removal  syatem 

o      Polymer,   solvent and unreacted butadiene  separa- 

tion 

o       Systematic handling of viscid and  solid materials 

L 
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»*-* frwdMtUun rtUtmti 

««> BM*itilfftf fiti 

•>  •»*— D.hirdroM.nation Pl«*t 

(Noudry Cat«diene  Protrai) 

tig.   I1I-2   «How*  «   simplified   fi«»  «ell««»   including 

feed prefraction«tor. 

a.     Frac««« De.crii.tlQ« 

•Rie n-butane and butène« of « »re-«et e rained 

purity from the bottom of the feed pref ractionator 

is preheated to the reaction temperature in 

the he«t exchanger and furnace and then charged 

to one of the reactor*.  Normally three or 

«ore reactora mr*  employed for cyclic opera- 

tion a« follow«: 

o Operation (Period 5-IO minute*) 

o Regeneration (Period 5-10 minute*) 

o Purge and Evacuation 

Not hydrocarbon vapor* from the reactora ar« 

led into the quench tower whore the v«nor* «re 

L 
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reduced   in  temperature   by  heat   exchange with 

the   circulating quench  oil stream.     Polymerized 

hydrocarbon!   formed  by   aide reaction in the 

reactor   effluent  are   absorbed  by   the quench 

oil   stream. 

1 

Effluent   gases   from  the   quench   tower are 

compre sa ed by   the  compressor and   then liquid 

condensate  is   separated.      This   compressor   is 

also  used  for  making   the   reaction   section 

vacuum. 

The  vapor is charged  to   the absorber for 

rejection of propane  and   lighters.     Absorbent 

containing butadiene-rich product   is charged 

to   the   stripper. 

The  butadiene   rich product is  stripped from 

adsorbent and   charged  to   the depropaniter 

«here  essentially all  of   the propane lighter 

components a. e   separated   from  the   butadiene 

rich product.     Depropaniaer bottoms product 

is  sent  to  the   butadiene   extraction section. 

In the regeneration period,  compressed and 

heated air is  passed  through the   reactor for 

L 
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1 
heating up the catalyst bed to the initial 

reaction condition and additionally burning 

the coke deposited on the catalyst during the 

preceding reaction period. 

b.  MaJor Equipment and Machinery 

Columns 

Quench tower 

Hydrocarbon absorber 

Hydrocarbon strippar 

Depropaniser 

(Prefractionator:  not included in the 

Houdry process) 

Reactors 

Dehydrogenation reactors 

Other Equipment 

Air heater 

Charge heater 

Hydrocarbon compressor 

Air   compressor 

L 
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AiR HEATER 
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DE-PROPANIZER STRIPPER 
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r h>  Extraction Feed Prefractionator 
n 

••     Procesa Description 

As butadiene  content   in the  product  itreai 

from  the  dehydrogenation plant  ia   low   (about 

15 per  cent),   this   stream ia   charged  to   the 

prefractionator   to  enrich the  butadiene 

content  and  reduce  the  overall butadiene 

production  coat. 

The  fractionator  consista of  two  coluatna. 

In the  first  column,   hydrocarbons  having  higher 

boiling  point   than  that   of butadiene  ia   separated 

by distillation.      Overhead  stream   containing 

butadiene   is  charged  to  the   following   extrac- 

tion plant. 

The bottom  stream of the column  is  charged 

to  the   second  column  in which heavier hydro- 

carbons  than butane  formed  in  the   dehydrogena- 

tion plant  is removed. 

Butane   fraction  fro«  the second  column  is 

recycled  to  the  dehydrogenation plant. 

L 
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r 
Colustns 

Frsctionators 

Other Equipment 

Condensers 

Iteboilers 

c>  htt"ii'l>e  E«tr«ctloM  »l«»t 

(Nippon leon Co.'» GM Process,  AS a  ree« 

example) 

»üéotile 

tig.   III-3 shows •  slnplifled fio« sehe«»  ine lud lug 

feed prefrsctionators, 

mmMmMMJLJmSiËSJLâMjUlSHm 

first Extractive Distil 

•tttadlene-rlch  stressi  frosj the ton of  the 

prefreetionator  is charged to the  first 

extractive distilistion  co lussi,   in which 

DMF   solvent   is  pimped   to   the  top.      In  this 

coltsMt, butadiene and a  part of avienes ars 

solved  in     he   solvent. 

The coltsmn overhead streaai, consisting na ini y 

L 
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1 
of butane  and butènes,   is  recycled  to   the 

dehydrogenation  process.     The   solvent   stream 

frost   the  bottom  of   the  first   extractive   distilla- 

tion   column containing  mainly  butadiene   is 

charged   to the   first  stripper,  where the hydro- 

carbons   containing  butadiene   are   stripped  fro« 

the   solvent which   is   then  cooled   and pumped 

back   to   the  first   extractive  distillation  column. 

The   stripped hydrocarbons  are  charged  to  the 

second   extractive   distillation column. 

licoad   Extractive  Distillation  aectln« 

The  DMT   solvent   is  pumped  to   the   top of  the 

second   column to   dissolve  components more 

soluble   in DMT   than butadiene.     The  column 

overhead vapour,   which is butadiene containing 

trace   impurities,   is  condensed,   and net   over- 

head   is   charged   to  the  straight  distillation 

columns   for final  purification. 

The  solvent stream  from the  bottom of the  second 

extractive distillation column is pumped  to 

the  second stripper,  where  the remaining hydro- 

carbons  are stripped form the  solvent,  which 

la then  cooled  and  pumped back  to  the  first 

and  second extractive distillation columns. 

L 
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r Straight   Distillation   »ectlop 

Small  amounts of impurities  still  present  in 

the butadiene   fraction after  the   two   stages 

of extractive  distillation  are  subsequently 

removed  in  the  straight distillation  section. 

The  first   fractionator  removes impurities of 

boiling point  lower than that of   1,   3-butadiene, 

and the  second  fractionator removes  impurities 

of boiling point higher than that  of  1,   3- 

butadiene. 

aolvent   Recovery  l.ctlo« 

The process  solvent  includes very  amali amounts 

of water  fro» raw C^   feed and polymers  formad 

in the  system.     The drainage from  the  separa- 

tor and  amali  side-stream of  the   circulating 

solvent  are  sent  to the   solvent  recovery  section, 

which consists of a low-boils removal  column 

and high-boils removal  units,  to  eliminate the 

above  contaminants.     The recovered  solvent la 

then recycled to  the main procesa. 

1 
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b* WaJor Eauioment «nri ^^^.fy 

Column« 

First extractive distillation column 

Second extractive distillation column 

Strippers 

Practionators 

Other Equipment 

Condensers 

Reboilers 

(8> M Production PacHiti«. 

(Japan Synthetic Rubber Co.'a Jl 

reconmendable example) 

BR Process,   aa a 

Pi«.   lll-k  shows a simplified flow schemi«. 

•i   Process D..criBt<fîW 

mfllYBnt  sari Butadiene Purification Section 

Recovered  and  recycled solvent   from  aolvent   stripping 

section  is purified by distillation  in a series 

of columna.     Butadiene, water and non-volatile 

L 
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material contaminating the solvent are removed. 

Butadiene, both fresh and recovered from butadiene 

stripping section, is purified by distillation in 

a series of columns. 

Water and contaminating impurities such as by- 

produced dimers are rejected. 

Catalyst and Chemical Preparation Section 

Catalyst solutions and chemical solutions such as 

shortstopper, antioxidant and inhibitor etc. are 

prepared separately beforehand to be charged into 

the polymerisation section. 

Continuous Polymerisation Section 

Purified butadiene and solvent are pumped separately 

at prescribed flow rates, precooled through respec- 

tive precoolers, and both streams converge into 

single stream entering the first reactor in the 

chain.  Catalyst streams are also mixed in this 

stream to initiate reactions, and while passing 

through the reactor chain exothermic polymérisa- 

tion of butadiene takes place, giving polymer cement 

of a high viscosity.  The removal of reaction heat 

- 112 - 



at thi» stage is quite an important problem, and 

from such view, reactors, agitators, as well as 

cooling system utilising a refrigerant are specially 

designed to ensure steady and effective polymerisa- 

tion.  Shortstopper is added into polymer cement 

emerging from the last reactor in the chain to 

terminate polymerization, followed by the addition 

of antioxidant into the stream to protect products 

from degradation. 

Blendin* Section 

The polymer cement is led into one of blend tanks 

which serve as both intermediate and buffer tanks, 

where it is homogenised by mixing as a lot of product, 

then subjected to process control test to assure 

the final products meeting specification limits, 

then pumped to the succeeding monomer and solvent 

stripping section. 

Solvent and Unreacted Monomer Stripping Section 

The solvents and unreacted butadiene are removed 

by the addition of steam.  The polymer cement fro« 

the blend tanks enters the first stripper in the chain. 

L 
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When oil extended type« of rubber «re being produced, 

the oil is continuously Metered into the atre«« of 

polymer cement, homogenised through the line blender 

and fed to the first stripper.  In the first stripper 

the polymer cement is coagulated and coverted into 

a slurry by the addition of recycle water and by 

vigorous agitation, then flows into the second and 

third strippers under similar conditions and pumped 

into the crumb slurry tank. 

1 

Vapors of solvent and unreacted butadiene removed 

by steam stripping from polymer ara condensed and 

separated from water by décantation, then recycled 

to the respective purification sections. 

falsthiM IftUta 

From the crumb slurry tanks, which ara provided 

aa a buffer, crumb slurry is pumped to the shaker 

screen where water is reato ved from crus* slurry and 

partly recycled to the stripping section. 

The separated crumb la then fad to the driar for 

further dewaterlng, subsequently dried through the 

espander to a moisture content below specification 

limit. The dried rubber crumb la fad through 

L 
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r i 
conveyors end weigh  »cal«  to the  baling prosa,   through 

which coewreaaed  Into  a halo. 

f»e bale, are carried by conveyor»,  viaually  Inspected, 

scanned  for aitala,   then wrapped  and packed   for 

ahi paient. 

Ce Iwan 

•otadlene purification colmala 

Solvent  purification coltami« 

•tripping coleante 

Reactor 

Reactora with agitator and rofrigeratio« ayate« 

Other Equipment ft Machinery 

Piniahing Syateai 

Shaker «creen 

ftryer 

Elevator 

Baler 

•low down tanfca 

alurry 
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(3)   Offrite  Facilities 

a)  Utility faciliti«» 

• Utility  requirement»   for production of  25»QOO 

ton»  per  year of BR baaed  on  butane  feedstock  are 

shown  in Table  III-3* 

Table  III-3    Estimated Utility Requirenti 

L 

Butadiene                Offsite 
Production       BR               Total 

Production  

Electricity        KWH/H              860     1,800 350 3,010 

"••• T/H ** ^Produced)      * 

Process  water      M3/H   (Condensate     2k 75 6a 
recovered) 

Cooling  water      M3/H          3,700     1,000 100 %,800 

Fuel                        Ml kcal/H(prod^ced)     - 69 63 

Nitrogen                  NM3/H              80            k0 - 180 

Instrument  Air    NM3/H           %O0          200 30 63O 

Since most  of  the above utility   requirements   are 

fulfilled  by the Shuaiba Area Authority,   the  necessary 

utility  facilities for the   BR production plant  to 

be  built   in the Area  are  as   follows: 

.   Electric  substation 

.   Steam boilers 
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L 

a. The following tank« are provida« for storage 

of raw material anil Intermediate product!. 

All of the tank« are of the spherical type. 

Capacitici of the tanks are determined to atore 

two or seven daya* each of material depending 

on the nature of the substance atorad. 

o Raw material two umita 

o Isobutane two  " 

o lutadi«n« rick intermediate two " 

•titadiene two  " 
(with coaling 

it) 

e Raffinate two  " 

o Off apee, butadiene      omm  * 

k. Warehouse to atora %5 « 5© day a' product it 

provided. Around 3,§00 se..«, of area ef the 

warehouse la required. 

c) 

XaV!JuLJamU£ 

Approximately  1,900 ta«« par amy of effluent 

• ISO« 



1 
«•tar  contaminated with  MM 11  amount of hydro- 

carbon«   and  rubber particles  come  out of  the 

plante.      The  waste water   la   di«posed  of by a   aettler 

and  then   activated  sludge   treatment.   The kind   of 

facility  will   be   selected  after  butadiene and 

Ml processe«   have  been determined. 

b. 

Vaste polymers  such as scraps  collected in 

plant cleaning are burnt in an incinerator. 

Outlets of all pressure safety valves ars 

ictad   to  the  relief header  system and 

burnt at   the central flare  stack. 

Other facilities  to be considered  are  listed below i 

Administration building and  equipment 

Laboratory building and equipment 

Maintenance  shop and equipment 

Material warehouse 

rireflghtlnc  facility 

L 
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r ~i 
Fence 

Roads 

Parking yard 

• 
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Lan»  

"1-5 Pl«nt  Layout 

The  most  recowatendable  »ite  for the  Ml plant   in  the 

ihuaiba  Industrial Area  la  tentatively  selected  aa  shown 

In Fig.   III-5 while  the  final  «election should he «ad« by 

the   Authority. 

The   alte  face«  the  coastline and la adjacent  to   the new 

LPQ  plant which will  supply raw material  to  the  Ml plant. 

The   required  area   is   375.000  sa,.*.   (790M X  900«)   includine 

the   space  for future  expansion. 

Overall  layout  aa  shown in Pig.   I1I-6  is proposed   taking 

the   following i tesis  into account. 

Easy access from  the existing road 

.     Effective  Material handling 

.     Consistency with activity relationship dlagraw 

.     future expansion  to double  the presently  proposed 

production capacity 

Other factors  auch as  safety,   environmental protec- 

tion,   etc. 
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1 

The construction  scheéule by category of work will be  as 

ehown in Pig,   I1I-7. 

Overall  construction period  including detailed engineer- 

ing  and   teet  operation is  estlaiated  to  be  thirty-four Months, 

«/hile   local   contractors  will   be   invited   to   bid   for  civil 

work in the   sixth month  fro»   the  start of  the project, 

when the  basic  design data  for  civil work will be  completed 

by  the prisie  contractor,   actual  construction work at   the 

• ite will   start   from the  tenth month. 

Required period  for  the  site  preparation work will be 

Minimal   since   the  geological  conditions  are very favorable 

in  the  Shuaiba   Industrial  Area.     The   first   items  to  be 

constructed   on   the   site will   be   field  offices,   temporary 

facilities  and  fabrication  shops,   and  then  construction of 

the  foundations  will  follow. 

Equipment  and materials,   for which ordere  will have  been 

laid during   the  detailed  engineering period,   reach the   aite 

and erection will  start after  the  sixteenth month fro«  the 

start of  the  project. 

A peak of work Itmd will be reached  from the  seventeenth  to 

- Ut - 
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twentieth  months when the  structural   steel  will  be built 

and Major  equipment  erected. 

Another peak period will be  fro«  the   twenty-fourth to 

the  twenty-aixth month,  during which pipes will  laid and 

electrical,   insulation and painting work will be carried 

out. 

At  the  end of the  construction  period,  preparative work 

for  start-up  such  as  leak testing,   drying  of  systems, • 

running-in of machinery,   calibration of instruments, 

catalyst   loading,   etc.  will be  started.  From the thirtieth 

month,   test  operation will be   started. 

L 
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r i III-? Personnel and Organization 

An  example  of organization recoimnendable  for  successful 

operation of  the  BR   factory  ia  presented here.     Fig.III-8 

shows  the  organizational  structure   and  required  number of 

personnel  as well   as   their qualifications.     The  whole 

factory,   headed  by   general  director,   will  consist  of  three 

departments,   namely!   Administration,   Production,   and 

Utility  a Maintenance.     The  Sales  Department  will be 

organized  separately  from  the  factory. 

a) Administration Department 

Thia  department  will consist  of  the Administration, 

Accounting,   Purchasing and Shipping Service  Sections. 

b) Production Department 

Thia department   will consist of  the Production Planning, 

Technical Service,  Butadiene Production,   BR Production 

and Laboratory  Sections,  and will be responsible  for 

production planning,   technical   services,   plant operation 

with quality  control and  safety. 

c) Utility » Maintenance Department 

Thia  department  will conaiat  of the Utility Section, 

L 
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and Maintenance  ft General  Service  Section.     The latter 

aection will be  responsible for the daily Maintenance. 

L 
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r ~i I IV.   trona.it   Itudv 

IV-1    C^^itml Maatiirartnanta 

Capital  requirement«  for  the butadiene and W plants 

are  estiwated  on a  1976 basis  and are broken down 

a«  ehown in Table  IV-l,   3  respectively. 

Total capital requirements of this project on a 1976 

baa i s ara 93*36 Million Uli and broken down aa ahown 

in Tabla IV.}. 

L 
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(1)  Butadiene Production 

Table   IV-1    Capital Reoj^ rement s  for Butadiene 

Production 

(Unitt   10 3 USD 

Productt 
Baal.               Proce..! 

Butadiene 
Butane  Dehydrogenati 
Butadiene  Extraction 
25.000 T/Y 

on  a 

Item. Foreign 
Currency 

Local 
Currency Total 

Investment 

Material fc Equipaient* 17,300 830 18,130 

Engineering 6,1*10 - 6,1*0 

Construction 8,250 7,460 15,710 

Contingency 4,030 1,160 5,190 

Royalty a Licence a,4io - 2,4lO 

Initial Charge, of 
Cataly.t  a Chemical. 630 - 63O 

Start-up Expen.es 790 - 790 

Battery Limit. 39,550 9,450 49,000 

Off.ite 4,610 1,920 6,530 

Total   Investment 44,160 11,370 55,530 

Working Capital 1,460 

*) Including Freight Coat and Spara Parta 
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(2) PnrôMfUMI 

?•"«IV"2 emu! Et ?ntt ffwr H FrgtfMyUM 
(Unit:   103Ui|) 

Basis 
Product : 
Process: Polymerisation i Finishing 
9fjt>yíty: gg.ooc- TA  

Items Foreign  Local 
Currency Currency Total 

Investment 

Material a Equipment* 

Engineering 

Construction 

Contingency 

Royalty è Licence 

Initial Charges of 
Catalyst ft Chemicals 

Startup Expenses 

lattery Limits 

Offsite 

10,310 5%0 10,860 

3,520 - 3,5tO 

5,830 3,590 8,880 

a, 300 860 3,160 

1.780 - 1,780 

SO - to 

!,650 - 1,650 

a*,760 *,990 89,750 

5,630 2,350 7,980 

Total Investment 30,390 7,3*0       37,730 

Working Capital 5,100 

•)     Including Freight Cost and Ipare Parts 

L 
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I (3)      Total  Capitai Requirenti » 

L 

IBtstU 

(Unit l   IO3 usi) 

Item 
Foreign 
Currency 

Local 
Currency Total 

Investment 

Material  ft tquip- 
men t 

27,6.0 1,57b a»,990 

Engineering 9,660 - 9,660 

Construction 15, MO 11,050 2%,550 

Contingency 6,350 a, 020 8,350 

Royalty ft Licence %,150 - %,150 

Initial Charges of 
Catalyst  ft Chentica 1.           6*> - 650 

Start-up  Expenses 2, HO - 2,*M) 

Battery Limita 6%, 310 i%,tto 7«,750 

Offaite io,a*o %,2?0 1%,510 

Total  Investment 7%,550 iê,710 9 3,260 

Vorking Capital 6,560 

lit - 



IV-8 »g^MctlMi «mi !»!•• achacula 

•••ed on the previous section "II-4 Conclusion" of "II. 

Product ••lection", Production and tales Schedule of the 

project is shown in Table IV-%. 

Operating rate of this plant in the first year of ita 

operation, 19êl, will be 70* and 10©% operation will be 

attained three years later, i.e., in Weh. 

The sales values of the product, both for domestic and 

overseas markets are, as Mentioned in the section "II-1 

fynthetic Rubber Market", calculated on the basis of 

constant unit price of 830 |/T, throughout the project 

period. 

L -il» - 
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IV-3 Production Cost 

(l)  Basis for Production Cost Estimation 

Basis for production cost estimation on the project, 

on an actual 1976 basis, is shown in Table IV-5, which 

is based on data and information collected from the 

government offices of Kuwait (Ministry of Commerce and 

Industry, Shuaiba Area Authority, Ministry of Oil) and 

also from some companies both at home and abroad. 

T.ble IV-5  »atif for Production Coat Estimation 

1. Prices of Raw Materials 

a* Butane 

b. Catalyst • Chemicals 

for Butadiene 

for Bit 

2. Prices of Utilities 

a. Electricity 

b. Process Water 

c. Cooling Water 

d. Natural Gas 

e. Nitrogen 

120   l/T 

73.« l/T of Product 

13.8 l/T of Butadiene 

60.0 l/T of 

0.33 f/KW 

18.33 I/«3 

0.67 f/m3 

18.10 t/MMKcal 

5.00 f/m3 
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3, Salaries  and  Wages* 

a. Manager 

b. Engineer 

c» Operator 

d. Labor 

*) Including Pringa ienefit 

4. Annual Rental Pee on Land 

9.  Depreciation 

a. Depreciation Method 

b. Depreciation Period 

c. Salvage Value 

6.  Ine o «e Tax 

7« Pinanelai Condition 

a. Paid-in Capital 

b. Local  Loan 

o Repayaient  Method 

19,000  »/Y 

aa.ooo i/Y 

Î0.0OO l/Y 

3,000 l/Y 

aw i/t,©©©»1 

Straight Line Method 

to Years 

O 

tree 

o Repayaient Period 

o Intereat 

60* of luve étaient 

%OK of Investment 

Repayment of principal 

in uni for« ins tal latent s 

tO Years 

9* 

<-*   rrtÉif UM Stil litt 

Production Costa of  the product HI for each year «re 

astiai a ted baaed on Tablea  IV-1,   -I and -9«   •• «houli 

in Table  IV-6. 
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IV-4     Profitability 

(1) Calculation of Cash  IntlQW 

As  can be  noted   from  the figures  in the left-hand 

three  column« of Table IV-7,   thia project  i• to  run 

in the red throughout  the  total  period of projection. 

Though the cash  inflow would  turn into a plu« in the 

•econd year after  «tart of operation,   the  total  cash 

inflow over the  entire  study period  is «stall as 

compared with the  capital  requirements. 

Therefore, without  any calculations,   it  is clear that 

this project is not   economically feasible. 

i 

• 
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r IV-5 civili  "f Production Coat 

To determine   the  cauie   of nonprofitability of  thia project, 

a  comparison has  been made between   the  current  world 

butadiene  price of   1350/T  and  the  butadiene production coat 

at  the   firat-atage  butadiene production   aection  of thia 

project. 

Given  in Table IV-8  ia  the eatimated  average production coat 

of butadiene  by thia project on the  aaaunption   that   the 

butadiene plant  ia  operated at  full   capacity  (i.e.   25iOOO T/Y) 

throughout   the  10-year project period. 

L 
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Table   IV-8    Production Cost of Butadiene 

(Unit:  USIl,000) 

I tena Butadiene:   25,OOOT/Y 

Variable  Cost 

Raw Materiale 

Catalyat  ft Chemical« 

Utilitiea 

Sub-total 

Fixed Coat 

Operating Labor a Supervisión 

Depreciation 

Intereat 

Maintenance ft Repair a 

Property Tax ft Inaurane e 

Rental  Pee on Land 

Plant  Overhead 

6,000 

346 

899 

6,6*5 

822 

5,553 

611 

1,3«8 

555 

47 

88 

Bub-total 

Factory Coat 

General  Expenses 

Annual Production Coat 

Unit  Production Cost   (t/T) 

9,058 

15,703 

875 

16,578 

 m 
International Price  of Butadiene 33p 

(•/T) 

L 
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As can be seen, the butadiene production cost by this 

project comes to a* high aa Ì663/T, which is nearly double 

the recent international butadiene price of 1350/T.  This 

can be considered to be the primary reason for making this 

project non-profitable. 

for  reference purposes, Table IV-9 gives the average produc- 

tion cost of BF for a 10-year project period on the basis 

of 25.000 T/Y production using feed butadiene at a present 

international price of 1350/T.  The calculated cost of 

•795/T for BR is a little less than the present international 

price of I820/T, and this fact suggests that the cost of 

butadiene as intermediate product apparently has a harmful 

effect on the profitability of this project. 

- let - 
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(Unit:  Ufi 1,( 

Items Production Cost 

Variable Coat 

Maw Material(Butadiene   3301/T) 8,750 

Catalyst  ft Chemical* 1,500 

Utilities aoa 

ftub-total 10,158 

fixed Cost 

Operating Labor ft ftupervlsion 1,6*3 

Depreciation 3,77« 

Interest *15 

Maintenance   ft Repairs 9*3 

Property Tax ft Insurance 377 

Rental Pee  on Land 47 

Plant  Overhead Cost 164 

Sub-total 7,3*1 

factory Cost 17,8if 

General  Expenses a, 050 

Annual Production Coat 19,869 

Unit Production Coat  (l/T) -222 

International Price of MI(S/T) _, m 

- l#t - 



r IV-6 Capacity Increase  of  Butadiene  Production  »ectjon 

A larger butadiene production plant   can provide  economie» 

of   acale.     Therefore,   a  atudy has  been made   for  the 

caaes where the butadiene  production capacity of 25,000 

TA   1«  increased  to   (l>   50,000 T/Y  and   (2)   90,000 TA which 

ia   the world1»  largest   »cale  at  preaent.     The  result»  are 

indicated in th^ following Table  IV-10. 

L 
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1 
T.bie iv. io  fi-yftrct^n fiBfft ftf nnum 

(Uniti Ulli,000) 

Items 
Butadiene Production(T/Y)  Percentage to 
 _ Production Coat (tt) 

251000  50,000  90,000  25.000  50,000  90.000 

Variable Coat 

Raw Material    6,000 
(1201/T) 

Catalyat It        3%6 
Chemicals 

Utilities 299 

Sub-total       6,6<t5 

fixed Cost 

Operating Labor   822 
ft Supervision 

Depreciation    5 » 553 

Interest 6ll 

Maintenance ft   1,386 
Repairs 
Property Tax      555 

ft Insurance 
Rental Fee on      47 
Land 

Plant Overhead     82 

Sub-total       9.058 

factory Cost     15,703 

General Expenses   875 

Annual Produc-  16,578 
tion Cost 

Unit Production    663 
Cost   (l/T) 

12,000 21,600 

792 1,2*6 

598 1,076 

13,390 23*922 

822 

8,417 

926 

2,104 

842 

47 

82 

131240 

86,630 

1,750 

28,380 

 ÎÉI 

822 

11,976 

1,318 

2,994 

1,198 

47 

82 

18 437 

42,339 

3,150 

45,509 

 2& 

38 

48 

36 

58 

lOO 

45 

30 

38 

50 

51 

f* 

88 

4% 

too tee 
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r As   i«   clearly noted  from  the   foregoing  table,   the 

butadiene  production coat  by  thi» project   remains above   the 

international price  level  even  if the production capacity 

is  raised   to  90,000 T/Y.     This   suggests   the   fact  that   the 

high   cost  of butadiene   in  this  project   is  attributable   to 

the  high  cost of  feed  butan   . 

Incidentally,  where  the  butadiene production capacity is 

increased   to  50,000 T/Y  or 90,000 T/Y,   the plant will natural« 

ly create   surplus butadiene  as  shown in fig.   IV-1 and  this 

project  cannot be viable  unless these  surplus  can be sold 

outside. 

Though  the Marketability of this «urplus butadiene is out- 

side   the  scope of this  feaaibility study,   the  following 

discuasion assumes  that   it  can be marketable  at  the inter- 

national price. 

Fig. IV-1     »lock Flow  for  Increased lutadi.»«  Production 

Butadiene  Production Production 

Butane 

Butadiene §6,065 
50,000) 

THSSf   •* 

WMT 

85,OOO  T/Y 

--—-.v Butadiene 
65,000  T/Y 

(25,000  T/Y) 

L 
in- 



r ~i 
IV.7 Effect of Price of Raw Material But«ne 

The following discussion is intended to determine the 

price level of feed butane at which this project can 

be viable. , 

Thé figures assumed for this discussion are as follows: 

Minimum required rate of return 5# 

Production capacity of butadiene 90,000 T/Y 

Products 

Butadiene 65,000 TA 

B« 25iOOO T/Y 

Prices* 

Butadiene 350 l/T 

L 

820 l/T 

) international price 

Calculations based on these figures indicate that 30 l/T 

is the butane price that can both attain the minimum rate 

of return and provide butadiene and BR at international prices. 

As a reference, the butane price and butadiene production 

cost are plotted in Pig. IV-2. 
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ti«. IV-2 Effect of Butano Prie* 

S 600 

i 
l|  500 

O 

2  300 - 

f 
*  200 

100 

» '  » 
30   40   60  80 

—t- 
100 120 

I     » 

Prie« of Butane (t/T) 
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V.     fmcomm endationa 

V-l Vocational Training 

(1)  Peraonael  to be  trained 
i 

One hundred  and  twenty-nine  people who narked with 

asterisk in Fig III-8 are  concerned with vocational 

training. 

(3) Qualification of Trainees 

Following  are  recommended  basic  qualifications of 

trainees  to be  trained  after recruitment. 

a) Trainee as future  engineer  (or hegdj: 

Graduate of university,   college or equivalent»  «ore 

than  2 years'   experience   in an industrial fir« is 

preferable. 

b) Trainee  as   future   for—,11   <çMtf  Piff « % MÌ » 

Graduate of high  school with »ore  than  3 years1 

experience  in  similar  industrial  facilities  such as 

' petroleum refining or petrochemical or  fertiliser 

plants. 

L 
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c> Trainee as   future operator or 

Graduate of high school or equivalent 

<3)  Reco—ended Trainili« Procedure«  * Currirullimi 

a)  Recruitment   and  «election  of engineers   a foremen 

should be  done at an early  stage of the   field work 

commencement.     It  is  expected   that   these   engineers 

or foremen will play an Important role   in the  site 

training  for the operators and  technicians 

It  is recommended that a minimum of three  (3) months 

training  is  to be provided  for engineers and  foremen 

at  the butane dehydrogenation,   butadiene  extraction 

and BR plants which will  be arranged by process 

licensers   respectively. 

In the training course,   the  following fanerai instruc- 

tions on plant management   should be given for engineers 

and  foreman. 

far «niemtirr 

a.    General knowledge of ilia production plants 

(Processes included  in a typical Ml production, 

m - 
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r i 1 functional relation of each unit, etc.) 

L 

functional  relation of  each unit,   etc.) 

b. Organisation  for the  production facilities 

(Organisation and  function,   manning plan and 

control,   etc . ) 

c. Production management 

(Production  planning,   cost  accounting,   schedule 

control,   etc.) 

d. Products  control 

(Storage and   expedition,   product quality control, 

etc. ) 

e. Safety  control 

(Safety measures,   safety  for works,  pollution 

control,   etc . ) 

f. Calculation drills 

g. Maintenance  planning 

h.     Observation  of start-up  ft  shut-down 

lor  foremen; 

a. General knowledge  of the  production plants 

b. Training  and   supervision of operators 

c. Data control  and analysis 

d. General knowledge of instruments 

e. Safety control 

f. Basic operating  techniques  of  equipment 

g. Practical  training  on actual process plant 

h.     Visit to  equipment  suppliers'   factories 
(pumps,   compressors,   heat  exchangers,   etc.) 

- 1ST - 



r As  for  instrument   trainees,   normally  instruments 

suppliers  are  ready  to  provide   such   a  training 

course  and   facilities  within  their  own offices  or  fac- 

tories     to   train those   personnel  who  are  concerned 

with plant   operation and  maintenance   for  instruments. 

So   the most   of the  practical   training can be   conducted 

by utilising  such  services. 

1 

b>   Training   for operators   and   tgrftpicians  Ulte   trainin«) 

Training   for  operators  and  technicians will  take place 

at plant  site.    The   following   training curriculum 

and minimum  training period are  recommended. 

a. General   explanation  about  the 

production facilities  and products 

b. Instruction of basic  operating 

techniques  of  equipment 

(Valve,   rotating machine handling, 

instruments handling,   etc.) 

c     Specific   and intensive  instructions 

on each  process plant 

(P a I  drawing  study,   initial   start-up, 

shut-down,   emergency procedure«, 

instruction books  study,  pollution 

control,   etc.) 

1  week 

2  weeks 

3  weeks 

L 
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d. Practical training at plant 12 week» 

aite 

(Witness hydraulic teat, water 

flushing, instrumentâtion loop 

test, leak test, piping check, 

water circulation, dummy operation 

to emergencies, etc.) 

e. Initial start-up » performance 80 weeks 

test 

According to the above-mentioned training schedule, 

at least period of 18 weeks before the start-up 

should be secured for training. 

Practical training at plant site ia the period in 

which the upgrading of trainees' ability ia highly 

expected.  Therefore, stress should be placed on 

this period.  Well-combined with construction schedule 

and well-coordinated training programs should be 

provided. 

The time achedule for vocational training ia shown 

in Pig. V-l. 
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1 
v-2 Project   Implementation 

The result of the present study has indicated that the 

production of BR in Kuwait is infeasible under a given 

set  of   conditions. 

This   is  mainly due   to   the high  cost   of butadiene,   or of 

butane   fro« which  the  butadiene   is manufactured.      But 

the  above   statement   does  not   exclude  all possibilities 

of providing BR in Kuwait. 

As  suggested  in the   alternative   study,   the  project  will 

become   feasible if  it   is  provided  with butadiene   feedstock 

at an  international  price,   or if  the  raw material  butane 

is  supplied at a  low   price.     It   is  dependent  on   a   policy 

decision  of  the Government  authorities concerned. 

The  following  suggestion would be  of use for  consideration 

of  the  necessary  steps  for  the   implementation  of   the 

synthetic  rubber project  if the Government  decides  to proceed 

with   the  project. 

<1>  i»*ting-up of  the   implementing  «g«ncY 

An  implementing  agency for the project  should  be set up. 

Whether it may be  one of existing Government   authority, 
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r n 
or  a  newly  established  organization,   it   should  be 

fully  authorized   to  make   the necessary arrangements 

as   below. 

(2)   Selection of a Partner 

The   agency,   in  cooperation with  a   consultant   if  necessary, 

should   seek a partner  who   license   technology,   render 

technical  and marketing  assistance,   as well  as  make 

financial  contribution,   if necessary,   from among  BR 

producers  as  listed   in  "III-3 Production Technology». 

Because  manufacture   and  marketing   of   synthetic   rubber 

requires much  technical  and  commercial know-how,   to  secure 

the   assistance  of   some   established  manufacturers  who 

have   sufficient   capability and  reputation is   strongly 

recommended  for  a   successful   implementation  of   the  project, 

especially where   the  project   is  of  an export-oriented 

nature. 

(3)   Marketing   Study 

The  agency,   in cooperation with  the  partner as   the case 

may be,   shall  study  the  following  items in detail on the 

basis of,   and as  an extention of   the market  study carried 

out  by  the present   study. 

L 
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.  Identify cuitomeri 

.  Confimi aalea volume and price, a« well «a 

product specification« required 

,  Eatabliah distribution channel 

i 

<*> Hnanvlil irrMifflfBlf 

The agency,   in  consultation with  the partner aa the  caae 

May be,   shall   take  necesaary measure«  to  raiae a fund 

required  for  the  implementation  of the  project.    The 

aource of  the   fund may vary according  to  the   aituation. 

For example,   it may be a  capital  and  financial contribu- 

tion of   the  partner,   or it   may  be  raiaed  from domeatic 

and/or international financial  inatitutiona,   or it may 

be  rendered by   auppliera of  the  plant  in the   form of 

deferred  payments. 

<5>  Im-deBth Project Study 

The agency,   in  cooperation  with  the partner and/or a 

conaultant  aa   the  caae may be,   should  carry  out an in- 

depth  study of  the project,   which may consist  of,   but 

not necessarily   limited  to,the   following   itema. 

•> iMantfrlni ftsdY 

o    Site definition by discussion with the thus iba 

L 
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r ~i 
Area Authority 

o    Process   «election  and  definition 

While   the procesa   for BR production will  be 

provided by the  partner,   other  portion of   the 

production processe«,   manufacture  of butadiene, 
i 

shall   be  »elected   based   on  a   technical  and   trade 

information  supplied  by  possible   licensors  of 

the   respective  process.     Such   information   is 

likely of a  confidential  nature,   so   secrecy 

agreement will  be  necessary. 

o    Preparation of  engineering  design  basis 

b)  Economic   Study 

o    Confirmation of sales  forecast baaed on the market- 

ing   study. < 

o    Firm estimation of production  cost 

o    Detailed  economic   evaluation of  the projsct 

The «bove  three steps,   namely. Marketing ftudy,  Financial 

Arrangement,   and Project   Study,   may be undertaken  as a 

combined  operation by a   single body,   which  the partner 

is  likely  to   be.     It may  be a convinient way to  invite 

potential  partner to provide their  services  to undertake 

such operations as above,   and  select   the most favorable 
i 

one as a partner. 

L 
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r i t6)   election of Contractor!«) 

The   agency,   which  conceivablly will  be   in  close-tie  up 

with  the partner at   this  stage,   should   «elect  a  capable 

* engineering-constructor   to undertake   the   execution of 

the   construction  of  the   plant. 

The   contractor »ay  be   selected  by nomination or  by 

bidding.     Though  careful  prequalification and  examination 

of  the contractor are necessary  in  the  case of nominating, 

the  period  of  construction will be   significantly  short- 

ened  by eliminating   the   bid  procedure. 

<?> SMMttTKUgtf 

The   selected  contractor perform detailed design,   procure- 

ment and construction  to  finally achieve plant  comple- 

tion.     In close  cooperation with  the  partner,  the  agency 

needs  to   supervise   such   services  of  contractor  to  check 

whether they  are  accordant  to  the  contract   stipulations 

and project   specifications. 

The  agency,   if necessary , may  trust  a competent   and  ex- 

perienced consultant with the  supervising work in 

consultation with  the  partner. 

L 
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Major Management lervicei are aa follow«: 

- Inspection and approval of design drawing« 

- Inspection of procured équipaient and Materiali 

• Control of construction schedule 

- Witnessing of mechanical testa of équipaient 

- Identification of performance 

- Cost control 

L 
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r n 1 V-3 Marketing 

The most   of BR produced  in the  world  is  consumed  by  tire 

manufacturers and only a  small  portion of it  goes  to non- 

tire  and   non  rubber   industries.      Those minor  end-users 

are manufacturers  of   shoes,   industrial  goods,   electric 
f 

wire«     adhesive and   high-impact   resin. 

The common grade of  BR  currently   produced   is  non-oil  rubber, 

and  small  quantities  of  oil  extended  rubbers,   using naphthenic 

• oil or highly aromatic   oil    are   also  produced. 

Therefore,   first of  all,  the tire  industry,   which consumes 

mainly  non-oil BR,    should be  considered. 

What  is  of prime importance in  securing  the  BU market  especial- 

ly for   tires   is  to  maintain the   guaranteed  quality of products. 

* 

In most   cases,   tire   manufacturers  do  not  file   a   supplier's 

name in   their purchase  lists before  confirming   satisfactory 

product   properties  by  conducting   quality  test  which  take   a 

long period,   for example   three  months  to  two   years  in  some 

cases.      Later , filed   suppliers   develop  competition  in   terms 

of price   and   supplying  conditions. 

Therefore,   for the   creation of the BR industry  in Kuwait, 

we recommend  having   a partner who has  extensive  experience 

in industry as mentioned  in V-2. 
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r Also many of the tire manufacturers are closely linked with 

respective rubber suppliers to maintain their product 

quality. 

That is, the most of tire manufacturera purchase rubber of 

a previously determined grade. 

In this respect, experience of the partner will also prove 

to be useful in identifying customers and confirming sales 

volume. 

Secondly,   the market  for non-tir« industry  should take  into 

account  the expansion of future  sales volume. 
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