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r 
1-    ftft rochelea! Industries Estsblishsd with reoperation of Jassooe« 

Enterprises to Developing, countries. 

Japan'• petrochemical industry started production on a »mail seal« 

In 1997 using catalytically crackad gasas froa rafinsrlss, but that next 

yaar a full-seal« petrochemical industry commenced by naphtha cracking 

(or «thylena production.    Thereafter, it haa grown rapidly supported 

by ths following factors:    (1) Naphclu supply as raw material waa aasy 

at that tie* in.view of Japan's oil product« pattern, (2) condensata 

pup tila don of Japan, i.e. 100 million, formed a stable narket for 

petrochemicals stisiulstsd by th« «conomic growth policy of the govern* 

meot, end (3) such rapid growth allowed it<e construction of relatively 

large «calo plante and it made posi i bio to export the products at 

internationally competitive price». 

At the beginning of Japan1« petrochemical industry, almost ail 

too technologies wore inverted mainly by licencing or turn-Roy booia 

and1 they were easily absorbed by J apañase because of their high lovol 

of education.    As early as a few years later, sos» Japans««  technologies 

were exported. 

As export of petrochemical* froa Japan Increased, volco» wishing 

to lep Lament petrochemical industries arose in import countries. 

Responding to  .uch voles«,  Japanese enterprises establls'i aa affluâtes 

.is wholly-owned or Joint ventures in these marksts in placo of export 

of petrochemicals, at first processing of plastica and synthetic 

fibers or formulating of surface activa agent« or paints and secondly 

polymerising of monomers for plastics and synthetic fibers. 
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Apart fro« such CM««, recently full-scalo petrocheoical complexée 

have boon planned in developing countries and »on» of than have been 

iapleaented by joint ventura« betw«on Japan«»« consortluae allied by 

•any «ntarprlee» and reapeetlve country*a «nterprlae or the «overaaont. 

Oetaile of these three type» of technology t rana for are Hated la 

Appendi« 1 for licencing or turn-key baa 1« plant export, Appendix 2 for 

joint venture establlehaonts for local narket in place of loport fro« 

Japan, ond Appendix 3 for joint venture aetabllehatnt« for full scale 

coopleaoa and corresponding, projects not only for local nstrket bet «1M 

for ewport to Japan and Japan'a oetabltahed ncrket eayvhore. 

tn the future, cee«e euch aa th* laat one in which significant 

volea«« of products are exported will bo wet loport eat both for Japon 

and developing couatrloo.   In addition, eoae venture« have boon pleaeed, 

bet not l«pleaented no far. 

following la a detailed « «planst lor of the joint venturo« in tao 

last caooe aeocleeed above «dor leploamcation, under conelderetlon 

bot not looleoo uted, «né over plaooed but net a* er lall so«. 

1-1. 

(•«for to Use Mo.A of Appendix 3) 

The Nlteul group of Japan formed a consortili« of enterprise« which 

were roopenelblw far participating In tit« project, offering neoeasary 

technology, and/or taking over producto to be produced.   Then, the 

Mitsui group nogetUted with the Hetlonel Iranian Oil Co. («OC) te 

eeteblloh a joint vantato for lofdaanatatlon of a full-eeale potre- 

enentcol induetry la tran.   Final aettlod organisation of portieipati«« 

le «a f«llew*i 
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Mitsui i Co. 

Sltaui roatau Chemical! 

Toyo bod« Mfg. 

Hi caul Po trochea! cal 

Japan Synthetic Rubber 

ran Clieaical 

Developtsant Ca. 

(iene)        503t 

Mattonai Petrocheeical Co.   (HPC), 

wholly owned affiliata of »IOC 
SOX } Iran J «pan 

Peerochealcal 

Co.   (UPC) 

Original plan waa agre«d in 1972 with expected inveetaent of ¥550 

billion for products can ta ring on 300,000 MTA of «chyleae production 

toy using natural «as and naphtha aa raw «ateríala,   but ao many 

prob lene had to be solved. 

1). Oil críala and prie« incraaaaa lit e vary fia Id thtraaf tar 

elevated the cost of the project to auch high a lavai that tha 

project would ba thought not to b«  implemented.   A« a raault of 

neejettationa between tha partía» for coapraaslng tha total capital 

laveetatetin tha ventura, It was decldtd that tha Iranian alea 

would be in charge of tha raw «at«rial supply lyateae including 

gaa separation facllltiea. 

2). Aa a rule, the sxport-laport Bank of Japan requires the 

guaran tea of the recipient Government for her financing, but 

Iranian Gov«meant rejected it.    At ter negotiation between the 

fineecial authorities of both governeanta, it was understood 

chat the guarantee \a to be nada by N10C. 

S). For still aere expanding «stiaation of tavestaeat coat, bold 

coeereaaieo of budget could net but be eade. 
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4). For solving puor comutilcation system of eh« plant «ita. a 

photo-facalnila system, ntsona, othart, was »et up, vhleh to Cha 

flrtt in Iran, batwoan Tokyo and lanciar Shahpur.   It vili ba 

contacted to Tahareu aftor tha attain ia tratto» body at acts bualaaaa 

In Taha rat 

5). For further nor« aupandlng «at¿awdon of Invaitaant eoat, tea» 

projacta could ba trenafarrod to othor antarpriaa or ba poafcamaad, 

•a aantioaud in Caas Mo.4 of Appandlx 3. 

Whtla thaaa difficult ina -rara ovarcoxe, praparatton of tale  fiala 

to food a.'.actroiyaia plant, reclaiming and ptaparation of land» and 

part facilitila vara coaplatud, an', ooaa fractionating touwrt far 

prodaatlou facilitila haw bc*n racalvod and inatallad, aapaetina **• 

eaaplotian in I960. 

Kagardlaf tha awrknMnj of producta, at tha baglnniag of atart-up 

only half arouat of «neh prodeec will ba cantusad in awaotic aarnata. 

Thao, tha toll^lng rs&aurat hava bitn anal will ba taken. 

1). Poi: for tarins tha do<motreaa Industrial, Japan tntarnational 

Cooparetton Ar>nney    (JICA), a gAVornasantftl body, diapatobad a 

airvny to/    to Ima in autismi of H7Î to prapara tha antear plan 

for pvocdflt-ins turfuarriau of plautina, aynthatle rubbar, and) 

aynchatic fib-sr, ranponttng to tit« raauoat by NFC. 

2). Pot half or tiro of auch product nmoadini donasti« cennm 

tha Japan joa group «ill oxport tha producta with tbalr rtanaaaalbllity 

to Japan at vail «a Southaaat Asian and orbar aarkata whlam Japan 

haa davaloprU. 
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3). Aaong such anticipateci export procedura«, Toyo Soda Manu- 

facturing Ce. will take a »killful MMUII.    The ceopeoy will 

««port te S in tape re a considerable «Mount of «thy lena dichloride 

(IK) to be produced here.    In Singapore, aa a aMaar of newly 

established in tersadla te producers la tea Singapore patraeaaaieal 

coaple*, the, company will produce vinyl chloride «piioaer (VCM) 

by «alai iaported IK froa Iraa «ad ethylene eupplied by Petre- 

cheaieal Corp. ef Singapore vhich vili be a building block producer. 

That «sans one aole of IK and one nolo of ethylene react each 

other to produce two «oles of VCM without local supply of chlorine. 

And thus the VCM to bo produced will be sold Co Toyo 8008*« 

affiliates not only in Singapore but also in lndeaeaia and other 

ueere. 

Iranien peep Is are said to he hard-working and of high efficiency. 

Nigh elaaa engineers have been cranaferred free MVC, but nuaber of 

eilddle claae engineers aro liei ted, then they have been trained 1« 

roepoctive Jsgseeee enterprise's plant in Japan for which Mutual 

langMOge training for both part lee' engineers started in 1973. 

1-2.    Sooth Korea« Petrochemical Co—la« (Vochen Pat roch—lesi Cenala«) 

(Infer to Cane V0.I of Appendix 3) 

Originally the project had been started by Japan's hUtsul and 

Mttoublehl groups under co-operation of product« alio taon t.   Juet 

after the oil criai« happened, the Mltsublehl groop gave up the pvajeet 

doe) to the difficulty of predict loa.   After than» Dew Chealcal 0«. of 

the) U.S.A. and her affiliate» Korea Pacific Chaaieal 0«. have tame« 
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the project for the Mitsubishi group,  chough soma modification wa» »ad«. 

Final organisation of the Yochon pptrochwaical coinplax is a» folio«*» 

Ilona» tthylena Co., a rational company in char»« of building block 

production. 

Mitaul 4 Co. 31% 1 

Hicaul Pact chaaical 31%   >Dalchi Chaaical 

Mitsui Toatau Chaaical« Ì1X          Industria« 

Nippon Patrochanicals 75 J                        50* j Honaa Patro- 

Yoau Petrochaalcal Co., a national coapany   50* J     chaaical Co. 

Horn« Pacrochaaical Co. i« In charg« of production of downstraaa, 

naaaly, high danaity polyathylan« (HDPE). polypropyian« <PP) and athylana 

glycol (SG). 

Dow   Chaaical Co. oad Koraa Pacific Chaaical Co. ara in charg« of 

production of cauatie «oda, IDC, VCM and low danaity polyahtylana (LDPD. 

At first, butadiana *xtr«ction froa crackad C4 fraction co-praducod 

in th« cours« of «thylan« production by naphtha cracking   had baa« 

conaidarad co ba uaasrtakao by Nippon Patrochaaical« Co.    In Auguat of 

1977, now* war, tha butsdian« projact was tranafarrad co Koraa Synth«tic 

Rubber Co. bacaaaa of tha da lay of daclslon by Nippon Patrochaaical», 

sine« tha Kenan sida hastanad tha finalisation of tha projact. 

Dua to rapi4 growth of th« Korean s;onoay, considerably larga 

voluaas of patrochaaical» hav« baan imported.    For exaaple, in 1*73, 

all of atyrana aonoaar, BDC, dimethyl terephthalate (Wft) and teraphthaUc 

acid (TPA), and KG ware iaporcad, and aoraovar » half of p ropy lana, oae- 

fifth of L0P1, 90» of HOPE, 60* of aery Ion it rila, 53% of caprolectea, 

ace. wara also iaaorted.   Than, alaast all products fro« th« coaalax 

will b« conauaad in doaastlc aarkat, axcapt at tha beginning of atart-up. 



1 

I 

Undor sudi condition«, piling *»ork «t the plant alta started in Octobar, 

followed by start of receiving of anln ee.tilp*»rit by th« «id of 1977, 

vit« expected coaplatlon in January of 1979 «ad i nielli I •! prodmllen 

by. March» 1979. 

In »pit« of the latar atart or planning than' tha traut« «ato, 

tao faeton» contributing such quick ooapletlon ara rather pied ooott- 

tlons of lairest rue ture, eaployee'e training lavai and reéoetie« of 

aaticipatod construction coat fro« original «120 billion to anead] 

«92 bllllea by using local fabrication laataad of Japan. 

i-), fMuffii ffrmhtiasü vmiu 
(•atar to Caso bo. 3 of Append* 3) 

llntaawro Cewernaent h«a long doalrod to establish a petrsebaaieal 

coaplex tbor«, alnco Aalan Industrial Develop«*« e Coonci 1 (AIDO of 

ICAFI (now, UCAT) concluded at tho ant ting hold at fanabok la 1999 

that It would bo dosi rabio to establish a Mtroehaadcal confian im 

tho Philippines or tlngapor«.   Mao rana loo rod woo Installation of 

production facilities for sono dovnetreaa producta in tho Phlllaplaao, 

Slaaapere and Indonesia.    Thailand dotlarod in Uw aoetlag that aba 

would procood «xch a potroehastieal ceapies projsct without aaelstaaee 

of ICAft, though it is not anear lall sad aa nontioaod latar. 

Haanvhlle, Suadtoao Cbaaical Co. has in ten dad to eetobllsb a 

pat rochas*cal coaplex in Singapore, because bar eoaalcnao in Japan 

have usad napttbc supplied by Singapore ratraloaa Co. (IPC) throe* 

a Japanoaa trading fira.   oil críala and fallovlaa prias inai 

in ovary fio Id aaaasd to catta« heavy daanaa on bar projsct. 

7 - 



•ine* Uten, Pria* Hlolatar La« Kuan-yaw of Singapore raquaacad, 

avary tin» ha visita Japan, chat the .lapanaaa Ctovarnaant uraa early 

•atarlaliiatloe of tli« petrocheaicaX coaplex project.   On tot ether 

kaad, Suaiteae Cheaical Co. ha» endeavored to Mt up a Jaaaeeea 

coaeertloa t« f| eaepert of the Japaneee ttovereaene. 

PieaUy, *n* Japaaeoo (tovaraeaat proalaed Pria» Maniatar baa la 

Nay, 197? tkat.lt would render support to tke project.   It wee *eallaa4 

by IS billion parti elpatieu ot Ovoraaaa Iconoerlc Co-operation fend 

(OKV)» a y «ariana tal body, to aatafcllah Singapore Patrocheeieal Ca. 

(atoe) at a Jaaeneee juridical paraou.    finally, in idèitloa ta OfCf» 

11 einplane eredeaata iacludln| Scsi?, toe» Cheaical Ce. la condìtlea of 

parity participation, J eagineerlnt coapaaiee, 3 t radia« fina aad 4 

benne partieipetie'.ia 8PCC.   Than, 8PCC aad tke Singapore 0a »ernannt 

aotaallahed Patrothealeal Corp. of Singapore (PIC) in Atejaet aita 

da tallad condì tlone deearibcd la Caaa Ne. 3 of Appendix 3. 

PCI la tao ecttcar coepony of the 4insapore patraawaailcal eeaplcB 

la charge of aalidint »look prodee :ien and utilltiee eupply. 

•avara! dovtia* react joiat veatwreo have been dlecuoeed eat net ynt 

offlnielly pwbliim; in dotali.   Aaeng the*, Shell'a IG project ccppllad 

ethylene fron PCS la exekenen af naphtha eupply aad Taya toda'a «OH 

praject «alas HOC fro* Iraa and ethylene fraa PCI m anntlaaal la 

Iranian pettacncaleul coaploa (1-1) aay aataly ba include*. 

Kagarriing aarketing, aurplm tt producta avar the llaaapaia 

•achat will ha taken ovar ay respective Japaaaaa ancarprtaa m 

to etker loutkeaet Anten uerket which developed by thee). 
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r 
lu plane alto at Flau Ayer Mcrubau (Merubau IB.) in front of 

Jurong Indu«trial Estate of Singapore, land reclaiming has -tlaost 

been coapleted.    Industrial water will be supplied fro« the «ain 

i a land by sub-Mrln« pipeline.    Comparatively good conditions of 

in fra* true turo and enployee'a training lavai will contribute to «sooth 

construction work and start-up of operation. 

!-*•    Bittdi Arabian P« trechel cal Coaelax Project 

Mitsubishi Shoji and Mitsubishi Petrochemical Co., «s tha Mitsu- 

blahl group, has long planned a petrochemical coaplex project in full 

acala, using mainly associated gas which has been burnt was ce fully, 

Including at first 300,000 KTA and later on changad to 300,000 MTA 

•f a thy lena plant. 

Thon, the Mitsubishi group and Saudi Arabian side in Joint charge 

requested tha feasibility study of the project to Lumnus Company of 

tha U.S.A.    Tha study was concluded in 1975 that (1) the malleability 

of all refining was considerable, but the petrochemical coirplex 

project had «any difficulties, (2) if the construction of petrochealeal 

coaalax could be parformed, «any difficulties such as operating 

efficiency and securing operating parso lei would remain,  ind (3) 

the construction of 300,000 MTA ethylene plant based on natural gas 

cracking and derivatives plants would require at least $2.4 billion 

in It73 prie«. Accordingly, tha Mitsubishi group suggested tha post- 

ponement of tha project to Saudi Arabian party (Peeromin, nacional 

oll company, at that tine), but Pet romin adhered to practica tha 

project.   After then, the Japanese Government who has been anxious 



fer chë cours« of sottor, h«s indioatod les in tan tío« to »assert Cd« 

prsjset. 

ConsUsring owsry condition, ths Nátsusltsi grows» sot »sly «ka 

nsassts asotlosoá st first sut «lss incUdUg otaor HéIII of tin 

s«M f sally, aas sssa aaaw sftdasvsrla.* ts MtarlaliM ti;a tMjsst 

uaoar «loss nlitlM with ths govs mass t.   in Dassaftar of 1177, UM 

MUistry of laMtMtlaaal Trsét ma Iaésttry (MITI) disoloosd ts« 

nsslt sf «ISMMìM wlek Saudi Arafcla« Issi« lsaustry Osrf. (»UIC, 

f rsssst   Soudt Arati« ssrty) that IA11C rssopisse tst suMMtlo« 

sf thu J si as as» QsvsnwjMt ts ssstfsss ths fstsllsUlty study sf tm 

pmjatt afau «itti sftsr ssaing suMsr. 

As CM rssule sf it, ths rssUsstim sf CM srsj—t «ill M 

oolayod «sssidsrasiy.   tmcU soot IIMMI, MUS »se, i» »aun study, 

ssMly oroltassscy study, will st osso sy CM JMM siés, sui sftsr 

tMs, s MW fSMlsillty study will ss MM is MM datali. 

«SSMdM^ty»   tM MWMS Sf SM Mit i« OlfftOUlt   M tSfSMS 

nt trassst, is sfits sf aash MrtlM* sstauslsss.   It oswld ss tsfa 

ts ssy tMt tM srsjsst would st Mtsrisllssd sftsc salvia* ths fai&av» 

log yrssUMi    (1) Osasti« «osdltlsn sf tM wsrldwlda aasassy ttuaUuj 

tM diffiwtty sf futur« «Maud «otiuteion 1« eloorod §né stasi« 

growls of CM world SSSMS* is «cao« tad, aad (I) ts MM astiaiaataé 

low l«vsl «f osorattnf fMtst as sstetts! out sy CM LWJMSJ' rassrt 

whatever MM ses should os taso«, far SMMM, stMtiM af aparatiM 

by tas forai» 1« 
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1-5 •  f^t ftitfrlm Hftftiwl pf9¿m 

To rualiM «arly utilisation of oaaociatad gaa which haa baa« 

burnt waatufully, SAJHC daslgnatad Mltaubiahi Gaa-Chonieal Co.  to 

aatabliah a joint von tura for larga aathanol slant, aay 2,000 ahart 

eon» oor doy. 

Aa on« of tha largaat aathanol producora in Japan, Mltaubiahi Oaa- 

Chaalcal Co. haa invitad Suoi toan chaalcal Co. aad Mitaul Toa tau Chart tala 

ta aa participante to giva tha projoct a national statua and gat taa 

andarataadlag of thaao companiaa.   Mltaubiahi Caa-Chanical haa alaa 

invitad Kyova Caa Choalcal Co.  for tha aaaa puraaaa, out not yot gat 

taa undaratandini, bacauaa tha lattar company juat gava up an aaataar 

aathaaol pro Joe t in Iran which had lang aabracad. 

In auch canditlona and cena ida ring tha difficulty of tha Bandi 

Arabian potrachoalcal projoct of tho aaaa family, Mltaubiahi 6aa- 

Choaical haa oat paaalvaly tha projoct and both partiaa hava baan 

dalag tha faaalblllty atudy aaaaetiag aasflatlon In casing Iterali. 

At proaont, it la thought that it would aa faaalbla and enaplatlan af 

tha projact ia cxaactad in If82. 

•aaardlng «armating, in principia, «bouc 90C af atotaaaol ta ba 

praducad wili ba ««portad to Japan aad othar aarttat vhloh haa baa« 

davalaaad by Japan. 

It ia not to aay tharc ara na problona.    At praaanc, oporating 

rata of Japan1« antnanal aahara la aa low aa aO to 701 of tho eapaaltiaa 

an avoraga.   Thia ia dua to sehadalad insorta uadar lang tan oantraata. 

Aaang than,IM,00O HTA laport contracta fra« Taa-Sung Mathaaal Ga. la 

South Marna Jointly aataallahad by Japanaaa and laaal aartlaa (rafar ta 

- 11 - 



Ne. 2      caee of Appendix 3) and 10,000 HTA Import contract li 

Aleare« Gao Ctwaical Co. of Canada for which the Mittel ere«* ta» 

financée the const tuo tien coat.   Sane portions ot theee oeetraeted 

iapertt have eeen re-eaported te overeeee earketa.   On the »«law heue» 

another leparte ey aneti»« groupe are aleo exieted.   aaejaad and eepplp 

palonee ovar paet three yoar« in Japan io aa follavai    (1»IM MA) 

(fiatai year)                         JJ21 UH, ilZi 
le predoctlea                          9II.0 M1.0 taé.a 

tie reeevery*                              11.0         51.7 S4.1 

»•i          *U -JJLeU 
' I toppi? total 1.MT.0        945.2    1.U7.Í 

tU doñead                                 9S4.0 9H.I 1,0*4.1 

atiB Mi? —lili 
1,004.0 IS3.9 1,000.0 

417.0 -1.7 4*0.1 

CNSM, * ataelr fra* pelyettoc íieor prodotti« eat«« dlwthyl 
M ehoct ot heleaee in Ufi aAtftt te fatai o? 

eteak adjootnoat) 

anali elMonotaaree, MIpeanI Waoa Paratati Oe. 

104,000 PÍA ef protection «opacity haa only e pareced 10 aootJ» der top 

the peat 2 paart «ad HUM Niaon Methanol Co. htviop IM, 000 NfA ef 

eapeeltp colt 14 aontha for tea earn period ef tu»,   in eeatraet te 

aoati dark ai tattle», prodaMtloa echte» of the Saedi Arattaa aethanel 

ptojttt ie varp eiopL« caapored with the ceapllaatea foil tetta 

project, tad it steht develop the «artet tot etlp for 

not alee totopo eutttictta and/er raw attariti fat? 

fetanojiatleh wkleti have aejoa proteo**** 1* feeooiai taplea. 
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Thie wi eh« first project ever plann«« «y Japan«* aataryrieea 

1ST everssat patrochealeal cos»lex.   Pre« the early days, te» Shell 

graus hai planasi a patroehasieal cenale« project in tha Saathaatt 

Asian aarket.   Aa cha aaac patent lai aarket, elm fhsll grava «ai a 

local partner in Thailani cen«lierei eataalianlng eh« eoaplax by weleaaing 

Japaaaae partners to as in charte of naeaesary tecaaalafiaa ani aerkatla§ 

«f preiset«. 

lassa on «ash thinking» it *•• iaeiiai that (1) pesia at lea o( 

b*llila§ Mast anea ss ethylene «nuU ha banale« by m affiliate ta sa 

aetaaliahei by ehe thall fmap ani a local partner by supplying naphtha 

fra« a leali refinery chare ani (2) iarivativae prosasele* wauli he 

ems ay rseeectlve Jeiat «enture of Jnpaneee enterprise) sni asperate 

lseal partner.   Than, a«varal paper coaaaalee war« fonasi ta ateiy. 

Mann ver, the Jnpaneee Oavemaant at that tin« rea,aeetai tha Japi 

ssrtsnrs ntt to ispart cha prainttt ts IM produce* that* t« tha Ji 

saetee» is aviar chat Japan'« sarhat weuli net he eaafwaai. 

ay the way, »ria* Minister af Thailani eecUrei U ths aneting 

af ASK of Knffl at lena»eh in IMf that Thailani veali «at nasi at- 

aiatanaa af KATt far pracaailng her patrachaaieal pre J set.   legariiag 

athfUna prist the first auajnaciea ay fhall group wae aa high. 

In osier to reanee tha «thylaae prlea, eevoral «iacuealan aaatinoa 

bali ia seaghtk ani Tafcye.   tatara finalisai the ethylaaa prlea at 

aatatlly ntotptablo lavai, «aiata ine ranea af craie a&l arla* 

the praject laaaeelele ta aatatiallae.   Than, tha Japttttt alia 

te pasapasa tini project until sostala ceniitlsas «aaii ha 

stabilissi.   Thailani alia aantanooi tha prapeeel nat ta have an lntantlaa 
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tu »uturLnliM. 

That WAH an unhappy affair for both partie».    Tins re «re eoa» pre* 

copta for future international project». 

1). That wai th« first caav for a Japan««* «nterprlso to estábil»« 

a full »calo petrochemical conplex over**aa. 

2). In »pit« of it, the duci s ion right if prie« for building block 

vai Raid by a major oit coapony a* a privato domi without any 

intervention by relating governaenta. 

3). tagarding «ark*ting, MITI of Japan approved the planning of 

Japaneee enterprise* provided that producta to b« produced 

overeeae would not be imported into Japan. 

4). In addition to theaa difficult condlditions, th« oil erial* 

gava a decisive blow to knock down the project. 

Aa a conclusion, the circumstances war« too prelatura for earl* 

realisatlen of th« project. 

l"7-    lltJallllll Tnlirifflffl fflffffrtffiffi ffiifiU 

Baaed ee tha result of feasibility atudy of the potrechealcal 

indmotry in I doneele prepared by Japan Gasolina Co. (a w, JOC Corp.) 

under the contract with UMIDO in 1973, Pert asina, a national oil nap «my, 

oefced a Japanese trade firn ro plan a petrochemical project uaing natural 

gaa condensate.   Accordingly, two patrochaajical coapania« and two trading 

fire» in Janea f o raed and diepatched a aurvay teaa in «rear to eetawlloh 

a joint venture with Portamina for uaing gaa coadeoeat« to prodeas 

olotiaa and their downatraaa products in North Sumatra. 

14 - 



r 
lu addition,  twi» ayiiihirtlv liber e» reprint'« in .hipan Heparately 

iiwru.irtittd Pcrttwalnn lo «ut up a Joint wnlun* for production of 

.mwiiHc« jnu raw m.iturlal» für nyntliutlc  flliur UMìIIR cutnlytic raforaato 

or naphtha being «uopi led hy the refinery, for supplying p cedue ti to 

tit« roitpMctlv« Joint venture of nynthetic fiber in Indonesia. 

The forwer petrochemical UM prepared th« detailed feasibility 

study for in« projet and «ubnlttod it to Pmidwit (at  that tlaa) 

Solevo ul Pertanina un hi» vUlt to Tokyo.    Rut Mr.  Sut ovo dl«c,lo*a« 

that th« righi of uulng mitural ga« condensât« one catalytic r« tornato 

for pvtrwcheolcai production hod already been «old to an Aavrlcan 

«nlurprttw.    At llif noaent,  luilonawian petrocheolcal proJ«ct« by 

Japanern group« disappeared.    Alter ihun, wv have not hoard any now« 

that the pet rochen leal Indu» try in thw country i« in tho cour»« of 

•utcr illicit ion. 
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2-    Possibilities of. Future Projects 

? -I.    Co-opuvaelon of .fiip»«ve*a antocpris»» su th,dov«lop ina ':t>un'ri¿$ 

in the future. 

In Japan, 18 ethylene plane« belonging co 14 petrochemical entar- 

pris«» ara operating at 3,313,800   MIA of rxameplate capacity Including 

a juat coaplacad 300,000 MIA plant ana a AX,000 MTA plant,     la addition, 

two enterprises have obtained governoental approval tu construct two 

ethylene planta 400,000 MTA dach.    But  ihey have postponed their con- 

strucción, because oí  low operating rata at presene, au low aa 70S of 

naaeplate capacity on average.    The two construction plana nay ap- 

propriate for demand a few year« later, considering shutdown or dis- 

mantlement of old facilities. 

Tn future, the difficulty in obtaining land for tiew plant alee 

in Japan would allow to construct only fro« 1.5 to 2.0 Million MTA 

additional capacity and downstream facilities in total.    Then».for«, 

Japanese enterprises have likely taken the following two policies. 

1). Japanese esporta of petrochemicals to developing countries 

have been and will be replaced by local production in the Corn 

of licensing or turn-key base export of technology» such as 

shown in Appendix l,or joint venture estaollehment, such as 

shown in Appendix 2. 

2). Japan haa bean and will be interested in establlehing joint 

venture project wich an agreeannt to buy back a large part 

of output for the Japanese domestic market or any market 

where haa been or will be developed by Japanese enterprises, 

such as shown in previous Chapter      and Appendix 3. 
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2-2-   P»trPcH««tca; proiacta in davalopiaa countries which could hala 

Mttsfy tha atwth In Japan's reautraa»ata «ftar lttS. 

An authorised cornale CM ot MITI oí Japan publish«* antlalsatad 

ioni tara athylana daaanas until 1905 aa fol lova s 

iîli UM 1211       UtOi !3ÊLM 
iNMMtl« etaylaae daaand 1,070 4,140 5,430 

lapsrt 

««ulvalant to «chylan« Tip     400     400 

Total etnylana aaaand 3,710 4,740 4,2)0 4.JI      S.Il 

Afear Itti, it éaaaaa> weald grow tty.SX par annua ovar 1MS-1M0 

and IX par annua during 1990-2000, than athylana raaulraaaats), avaa 

anlv far caá danuatie aarket., .will incraasa froa 5,450 thaaaaad. tana in 

INI ta 7,211 thousand tans, in 1990 snd 9.4fl thousand taaa in 2#t0. 

Oaa aap- alao assuaa that raquicaaancs for propylana, autadlaaa, 

and sroaatica will grau at tip aaaa rata aa that af staylaaa aantlaaad 

ahavt.   la which casa, futura daasnds far thaaa building sleeks ata aa 

fallava i    (1,000 MTA) 

¿121 IHft It« ltfO litt 
ttayiana .   .     1,040 4,140 5,450 7,211 1,401 
Prapylaaa 2,4)5 3. 304 4,434 5,444 7,012 
Suudiaaa 401 7*7 1.012 1,292 1,7)0 
asnstM 1,843 2,353 3,105 3, HI ),)2* 
Talutna •03 1,025 1,352 1,724 2,001 
aplanas 1,313 1.074 1,772 2,201 2,701 
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luck bolon«o4 rMuiroMnts of building blocks «eultf bo tup*lisi 

by oophtko crocking.   M«o»t dcvoloooMto of crooking tochoology 

«llov M HM |M »il 1» »IMO of no»htko» thoos* tt» fimÎÂ tottoro 

CbOMM OOOJNROt. MOtbtkO OM MMlOMOKOl MO Oil OMROllM Wtil 

•MOM OMllObl* «M« MM) OOVOlOOlog OOMtfflM OOMolloJi MMfft* 

OfflMtOi MflMfiM. 

ItOflOMi OtOOylOM,   ma «Mil QttMCltiOl Of OttMilM* MB M 

oorivoc ltm MèMêi |M OC OMMIOMO OM.  MMK KMM M» ootorlolo 

M« MM. MCMM MOt M) MMVM flffOtt tW» CM M MO* for »00 

OfOMtliM •! OltMf MtOMOl OC 0MMl«,_0r LMO.     lo  tfelO MM» 

oroootUo «MM Mulé M 1« ohort ooooly MOU M orevléo* by «otolytlo 

MgOOVJOg tfcO fOM 0)f Ot-OMtttlM wfttb coMlooiog ooootriM, 

JOMMM MMMCtOM WM»  llM M ROM JOiOt VMtMO  (1.0. JOiOt 

OMoroboo) laplytag lofait MoogoMot MMOMiblllty.   ta ootb MM, 

JOMO MOJM OMtfflMCO CM) MffMtJ MMIMIM OOMtfflM MBtrUOM MO 

tm MCorUM.   flMMio« MMU M OMO jointly or if ••••••••y ttm 

JOMO.   Trotting •! OOMMIBO, otoll mula bo OMO by J« 

JOMO OMVM ot rao MV p>Uot oleo. 

*-*• —*— *^* m bj m^nobjÉ n éMIíMIM mat 

TIMM OM O OMMT •€  OltOMMlVMI 

1).  MO Oll MO tO »MMN MtOMOl Off OMMlO» OC  UM» 

t).  MIMt MMMO  f OffOéOM MtfcMOl M 

OOJtffMt OtfcOM to oroMM okbjplMO, M 
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3). oatraet aotbaaa to produci aothoaol or aaaaaia, of LUC one 

DM roaalalag «tluuMi prof on«, butooo «Be boaviar (roetiOM to 

aroaooi otbylono, propylooo an« «aalt «.uaatlty of bataoioaa. 

altaraativa   1), alona «od aayaly of aatbaool i« ¿< 

woati bo ootlawtaf M follo«!, if oooiul gnwtb rato« «oí« tí» NM aa 

HUM of atbylaaa ••ottono«' abova.   (1,000 MIA) 

Obort of topatlty 

Wl xm im ino Hot 
10*. 2 iMb.i 1W.3 2314.4 ssoo.o 

— 14H.* 1977.0 204».) 3007.) 

UH.) 17M.S** l?»f.S 17)0.3 17M.I 
mm mm 220.5 •M.I ino.i 

(Maaai   * laiaaiat oporatlaf roto io O.ti 
•• fat flaoro lo oapaatae to attaia io lt70) 

lo foot, too •aiotioa «aaaolty of tot UM «aale oo otwt-oooa or 

otoaaotloi ovo ta OOOOIOOOOOM, bat it atabt bo ••plaaa< by 

•y oio nay, tbara ooali bo no aroooootloa «orba« la Jopoo fat 

loooMot ooroloo oapaaity alraoéy oaiata aaé oayort la tba 

of attratta«» tortilla«*« «Mob oaoaoloo about half tho aaoaat of 

praaaat capacity la Japon will bo oaoa to «loiniob «oo to ooMttaatlaa of 

aaaonia yloata la aapart aarbata. 

Ao roaatoo «llamativo   2), Japaa uooo oraaaao far boaooboli fooi 

aai botaao oltbor far laeattrlal faal or far aotbraol or oaaoala praiaatlaa. 

AaaaHtag to o* ootborloo« «otlaoto of tf« Jona** one oopoly by altt, 11,2)1 

tboaoootf taaa of oooaa* U ION will   laaraaaa ta 10,030 tbaaaaai toaa la 

1000, tbat oaaaa tonata aaaaal acaatb rata la abaat f .31, bat tba raba 
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for 19Í1-1W0 i» 1.31.    Than aaauaining chat tha rat«» In futur« ar« 

6>; for 1M0-1MS, 5* for 19ê3-19»0 an* SX for 1990-2000.   Maraaver, 

inaart ratio la total au*ply was «bout. »01 la 197» aaA le will b« 

67.7* In UN,  than aaauaing tha racla« in futura ara 70» la It». 

m in 1990 má SOI la 2000, m eaaaléaféelaa al grattali? aparaackiag 

tit« aaaiaw aufaly af «tamia tradúcela«.   TtM raaulta ara aa follouat 

(1,000 «A) 

Wk nu mi im ¡m 
LTO oaaaaé 11.251 le, 03* 22,747 29,032 39,017 

Doaaatl« aaaaly 4.500 5,119 Mit 7.25» 7,103 

taaorc ratuiratf ••371 10,M7 13,923 2i. m 31,214 

As rotara* altaraativa    3) proaaaccs «ara oiscuaaaa la Caaatar 2-1. 

Japaa la tbarafar« latarasta« In ona of tbaaa altaraatlvaat taa abalo« 

wouU «aaaaa a« taa arafaraaca of tha ail «r natural gaa »raauaiag 

country. 
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i. 

i-i. 

UM MUMM«âaai laaaatif l« • MM 

lUMUt «*T iteli «f f**»inr» 

L, «tottrlMl Mi ia civil 

»trat, M aparata, M« M Miaul« ti» 

W« MMMtlM,  tt« M MU CM MtNa 

Mly IMllll, Ml MM 

• au.   Ta »1M, ta 

aatMaMMMi »IMI i* 

Mia» M May klatfa aff 

fac ur«aiat MTMMMI af áaaalMU« aaaatftea la «MR 

• iva Ma MMJN af failawtag MMMMI 

1).   Pat Nftiita MM ma tort« AftiaM MttMlfMM, JMM 

ajMMy (JWá), • gaiMMaHl M#, 

OTt «fctti mtiimi al MITI atavi at MM* 

•I laatWM M MM by awaty fiaU'a 

MÍ iMpMtiM al MtlMtajMMl    iiajliwi I 

iMtanaa.   UCCMM M M «antalM puni faatam af 

patmtaMiil iaajatry, alaMta« MMtala, etaa IMIMìMI af 

MfMMMikaM, iatlvuM. »racMtlM araMM af painiMlii 

M af MviMMMtu aratteM, at«,   ta M»t Ma 

Il MMMM eaaaiaM« «f ttea fallavi»« Man 

kka aaMM.   (ta yaraaiMiU MM Mût af 

aatttalfMM). 

9 
t 
I 

I   O) 
1MB        S 

Ita«      I   (1) 
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And a third cours« of this training.will b« hel4 (roa March 

20 to April 29, 1978. 

2).    For MCAP ragion's participants, Aéian Productivity Organisa* 

Clou (AFO) has organisod too training coûta« 1er Industrlall- 

action every year aiae« 1972 in co-operation with ^«fanoto 

prdductlvlty Organisation (JFO).   The participants aoot in 

Manila «very Fahruary or March,   Aitar collective training 

for industrialisation ky Asian Dovolooannt lank la Manila, 

the participant» arrivo in Tokyo and reoelve respectiva . 

training coursa soparataly in which th« petrochemical course 

IMB (Man trained by JCC Corporation.   The lecture and «aar* 

clao contain ganoral faaturas af the petrochemical industry,t 

apocial feeturee of catalytic reactions,«nvlronaental   v 

«•«aiaaratlon, and planning of a nodal petrochemical cony Ian« 

•   Inafcectlea of tho potrochonical cernala* has ala« haea satav 

dolad.   Ivory year, of ahout 40 pnrticipanta in total, ) ttT 

—ahers gr«duoto th« potrochoaieal coursa.   Pa«t participant« 

in tas coursa war« countod 2S «a followst .   (in parsetheaoe 

1 

"l     ; 

India 2 

IjBdanasla      2 

Nopal 1 

Philippine«   5    (2) 

Singapore 1 

'South Korea 2 

Sri, „Lanka 2.   . 
Taiwan S   (1) 

Thailand 3   (1) 

Frea Fehmary 1), tai« year'a training cosroe le t« ko 
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S).   Jaaaaaaa   tevanwMt haa Mí« «Vailati* a porti«« of Ita 

taehaical co-aa«**tlo* f*ai lor tralala*, »f aparatlai aai 

•alatanaaaa paraannal at tt» p laata iaalaawi ani bullt by 

lapaaaaa antarprlsaa la dovoloplnt ««antri**. 

Tao MWN illrara fra* aatarprlaa ta «at*r*riaa aai ft« 

plaat alt« ta alta Car tralala«, «aployo«« ta giva aaaalaip 

aai pra«tl«a far «aaiga, w»Uln», conitructlo«, uat «a*ralla«, 

ahaaAcal aaalyal*» aalataaaa«a( flanc aaaaajaaaat, at«. 

4).   Japan«** aa|la**rlat flaw h**« «*tabllaft*i altlllataa U 

4t**l*pla§ eatanrlaa la oithar vh*lly «ami ar jalat va*««*» 

I fac aaootk aaaeiitla« af baaloaaa toara by traíalas *•••* 

aaflaaar* aai laborara, aa Iallattai 

4-1).   Chipai* Cw—lual t*>|ia**rla§ i Coast rat tiaa €a. 

tUaaperot Chlyoia Slnfapara (ft«) tot. tifi 
tram Chlyoia Iran Co. (Pto) 1914 

N Payaaa Co. (Ptt), Participate        ltM 
ftaoil Arabi«t Chlyoia P«trottar Ltd. lf|| 
•raallt Chlyaia International I.A. 19*1 

4*1).   JOC Corporation 

loéaaaaiai        P.T. P*rt*f*nikkl, Joint vaatw» ltM 
•rasili             A. Araajo S/A lnp*«Jiaria 

• Hautataa, Partlclaatl** ltM 
Hal«y«l«i PUMA! taUnaarlaa liti 

4-J).   Mlfota Intiaaarint Co. 

Bvaallt             Mltotabraa Inapaharl« I.A. 19H 
«•aafcangt         Hilft« totlaaarlat <«W Ui. 1974 
Ajnani              Arab Haavy Indu«trio«, Ui. 1974 

4-4).   Toyo Itt«ln««ri«t Corp. (T«C) 
lailai               Toyo loflaaarlai CMP.» taiU lièi 
I. toraat         Kankaku Toyafcakoa IMA 
•raallt             Toyo l««i«h«rl« « Coootroaara Lti*. 19*7 
traat                Tay* totlaaatla* Corp., Itaa 1914 
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3-2    Fostering processing industria» for petrocheaiceia. 

Petrochemicals in the category discussed here are ehOM Just before 

balng supplied to processing indu» cri«*.    TU« processing industries fer 

petrochemicals include the industria» asking thea for plastic goods» 

•ynth«tic ruttar goods, textiles, detergents, paints, printing inks» 

dyostuffs, pharmaceutical», etc. 

In Japan, tha petrochemical industry la supported by thaaa industries 

as anown in numbers of plants and «aploye«» hare. (Nuaber of «aployo«« in 

1,000). 

1 

t 197» 1973 197» 

Plant   Saal.     Plant   Eapl.     Plant   J^tii 

Chaalcal induetry. total     2,225    189.4     2,239    183.2     2,231   111.0 

Petrochemical indue try 181 38.2 183 39.3 186 38.2 

Synthetic organica* 337 38.9 335 38.7 342 37.6 

Plastic industry* 309 43.6 319 43.2 317 42.2 

Synthetic rubber* 24 5.3 24 5.4 24 5.4 

Oetergeat indue try 138 14.6 154 13.4 159 13.3 

Paint industry 189 12.6 191 12.0 201 12.2 

Printing ink industry 71 3.7 72 3.6 72 3.6 

Synth«tic fiber industry 85.8 91.3 — 

(Motet   * Some figuras overlap those of petrochealcsl industry). 

According to these data, the petrochemical industry occupies about 

0.3X of th« total nuaber of planes of the chemical industry and about 

21X of total employees; if the synthetic fiber industry is included, tas 

ratio of total employees would b« around 14X.   That assns the petrocaaaical 

industry is supported by about 6 tlass th« plants of downstream industrlss 

and 3 tlass the «aploye«» of othar chemic«I industries or 5.3 tiass too 

employees if synthetic fiber industry is included. 

- 24 - 



1 

WWfi 

» M> «tt«pt rtU*Ma §r««U •! tkt 

Pit Wkitttl MM, J mUf 

- IS - 





Appendix 1. Licensing or Turn-key basis Export of 
Japanese Technologie* in the Fit Id of 
Patrofchenlcel Indu«try to Developing 

•    - ¡•SisauäÄLLi —; ^-—:  

Supplier Country . .Client ; ,.t. Year 

Asahi Cneaiciï •màatté* :"'-' 'vpMsvr •«•• •• L0M 1973 

H          o •i • H HOPE 1973 

CnisHo Corp. 8. Korea Korea Pet róchenle«! ¥f 1971 

Chiyodâ ChesicsL S. Korea Korea Caproláctea Caprolactea 1972 

Engineering t Construction          ,.,, . ...... 

Japan Synthetic Alceho] [ S. Korea Chungjtt Fertiliser Synthetic Ithansl 
A§8 retin im Japan Synthetic Rubber brasil ?•**•«*•*   ..- 

H          ••               •• S. Korea Lucky Cheaicai M              M 1976 

Kanegafuchl Cheaicai S. Korea Yu Ho Cheaicai . PVC 1967 

KUroh« Cheaicai ladle Plastic Login M 1970 

Mitsubishi India Ansas State Ha. hsthaeryltt« 1973 

Gas-Che aical ,'  '-'f  :i !  h>. \' ••• ' : •' •.*.'..'. 

Hltsubtstti HatsA :!    , ***M ..,-. ;{ Me,t4ianeil ASA       - Methanol 1972 

Ili t »ubichi Iran r,\mr (See App.3) DOP 1973 

Monsanto Cheaicai 

Mitsubishi India Polymer Corp. MNA 4 Ph*A 1973 

Rayon 

Mitsui Pet roc hsi eel ••••ktmtetam'"*' 
; ^cfrasntos Pttro. Pf 1973 

M Liga ta Engineering Coloakla .  lapr. Coloablpatro. Dater«. Alkylste 1970 

Nippen Zeen iraill Coseno •«tedine 
Extrae tion 

1974 

•i              H         :.r,**K.> >: '••§•; Korea ••'•••• Lucky Chettieal PVC 1973 

M                    II Brasil  •'•'"" Cebpsr'(ÍII) •utediene 
Extraction 

1977 

Shin-etuu Cheelcel Philippines Mebuhay Vinyl PVC . 1961 

Il                                  H Pakistan Arokey Chemical •i 1964 

Il                                  H g. Korea Lucky Cheaicai OOP 1968 

Teyo gagineerlnt Algeria SOHATRACH Ethylene» VCM 
ft PVC 

1971 
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^^^^^^^WPÄiW   • S       W M vWW^MRMHBa feint «Nmw «l Ji 
Mtw»rltM in D^wl^lat OMMtiaè f»t 

1. 

t. 

"•^MMMWNMB•MMP  ani   IvfSl 

MftMfft   «M-MIM E*a*l 0». (Ut) «i 
l—il MffeMtt 

njàtél fmét   WM 107 MUiM 
ti   r»iyfc«nrl«M 

pwutri   TWiy IaéwtrlM (MO 

è ti. (tt.M> 

ia Iff!. 

Citici fwtft   «MS.« «UUM 

hiliti   Pnly—fi fitot 

MMMUUM-OLU. — MMMIMì t« Itti. 

Jipante patiawi   toy» NMM IMM» (U.MI) «i 
UMI pwtMrt   Jla-Y«| CMMMI e». (MU 
Cn»áMl fwtft   MI I *Utaa 

M   PolyttN* f«i ylynr««»— 
••itti«! «miy   Frfyl— 

WMMIüNí ta lilt. 4. 

MVtMfft    MMM 

UMI pwiMri   KOTM tolyaattr IM. (MI) Mí 

tei», ti toi« (llapMM) (PMA) (MO 
tepâMl fwés   NM SM HIUM 

»•••Mit   Pctntooi IMI« 5,M0 MA 

t.  WÊÊkMOÊBlÊJÊSxê. wMirt»« u Ufi. 

MttMtt   T»rty fiimrt— (Mi) 
ItMCt 

•apátal fwéi   NM 1.4 hOllM 
PM*NII   PwynM* fitti 

•». (•.*•> 



••    ***** SYNTHlTtC RUBBER OU.. uetabllahed In Itîl. 

Jtipunee« partners   Japan: Synthetic RUMMI* Co.  (3?.SS) «ml MUeul h Ce. (II.M) 

Lec/il partner :_8«ayang TJ,re Co. ¿50X) ,,•_, 

Capital fundi    Won 1.37, bill loo 

Products   SIR 25,pOO MTA...  , 

Butadiene will b« produce* 1« ïoehoa Ntmlwtiiii Ceaolem 

'•   iMWcvom-wmii oo.. «etebiiohod t« IM«. 

Japaneee partners   Tèljin'Ltd^  (SM) 

Local partners       .•''- ...:'.  • *' 

•••y-      -t.    •.«,..••'!   .'... ;'••:!'•        :?v.:5    .-' Products   Polyester liber 

».    TAi-WHW PfTMffllHKlSt. ffti Mt^UolMa U IfMv • •»•.(•!    ;]»•• 

Japenoee partitori   Hltaul Toa tau Cheticela In«. (SOS) and 

îoyo M»nka Kalshe tîtt) Í0-.1V •«Il •• 

.'•'•i •••;.':V.;'»'! -rvi: :'U.i. 

Local eartneri    Taa Hong (SOI) 

Capital fund:    »93.6 Billion r.-i 

Products... Malaie anhydride 10,000 MTA,   ,        ...   

Marketings    Ou« to eeall deeevtd in local, aerket, *0S ol pro dont 

la   taken ovar ay Hitaul TOM»«, for, ofilaM: Mita«! Tata» 

a toppa« tha operation of her pl+af, la( Jape». 

Moreover, aboet 201 of predact   la   taken over by taya 

Honk« tor third country »erket. 
. .'.T v     •.   . :•-. •     o.-,'•' '.'»''">' V." 

Japanese partear:   Aaahl Cheejlcal Induatry (SOI) 

Local partner:    Hm-ll Synthetic fiber CO.  (101) _.   .,.*, 

Cupi tel fund:    US* le Million ... ,....... 

Product!   ncrylonitrll« 27.000 KTA and »•«metrectlon werte for 

77,000 KTA IIOM been done. 

Raw notariali    Koran Oil Co.  (KOCO) hna aaaelled propylene, but 

chronically short »epely haa aeon Aueffleaettod ay 

laport propylée» free Japan or"* vén"Crear eoa te m lattee. 
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M. wtteltetoi la lffft. 

JMMM» MrtMrt   mum t Co. (1«) «M Mua 

UMI FartMti   Litwi», frwMk MUMMI^ MMMJ CM), 

llMMwr «f eh« 0.1.A. (41) Mí 

«plMl foiii    NM 10 MlllM 

rn*M«t   tolytcjrnM ftO.000 MM 

IffUlt    ItjnWW MMN Ml MM) IWJUU | 

(«I 

11. MMUIM M un. 
J«MMM MVtMf t    Tftljlll LU.   (J4.1S) MÉ TOM) MM 

UMI MtttMfft   0MM«1 Fltor C«. (Mg) 

CMltal imit   MM M) .M MUUM 

HtéMtt   nijMMr fitor 

•M MMWtelt    MMkhrl tMMtHMlm  Wm Mi MfkM ilfMft 
(M) IMÜll fffM JMM 

<•.«* 

11. 

11. 

MUM&HMi te îtn. 

fmtmtt   TWM lMftliN (Mi) Mi âtet» ft Ot. CU«, 

Mf-M ttMMfMMi M C.  1** ft 0». 
ri   m m« (IM) 

Il     PtM SS MUllM 
HMMCI   Wflm fitor 

WIMI1MI< la lffft. 

MWtMfl    MtMMM* Mttjl (1SI) 

CMâuil twit   hn ft aâllteB 

Pnftmtt   Hiytfttm 

Ift. WMllMli te IfM. 

(M) 

Gteitoi iMit MK lia 
FlMMU    talyMMff tiMM 

rUlsi   ONT Mí • •MM  te  psaa^apwa» 



1 
IS.    UtAI »LAIT1C 1 CHIMICA!. CO.. ••taalUkoa 1« 1171. 

Jaaonaat aartnart    Mitatil ft Ce. (fté.TS) a*4 Memi foata» 

Chaaicala Ine. (101) 

Local aattoart   Taolaco 

Capital fuaes    Iahe SO allllM 

Fraauatt   ne 11,000 WA 

law mat triait    ?iayl okUrléa mmmmr (VCN) fiaa Ji 

I*. «ataollaao« la lift. 

Jaaaaoaa »artaar:   NlpaM ta** Ca. (31.701) aaa Maate«* 0». (lit) 

Local aartaart 

Capital (mài   MH.+é alllloa , 

•Menati   HC 12,000 MA 

Rao •aurlali   VCM ttca Jaaaa 

pareaart    Taray Ia4*aertoo (él.SI) 

Local aar toon 

Cogitai fuaot    MISO alllloa 

froéacti   tolyaac** Haar 

aotafcUafcX to 101$. 

partaart    ItfaaAta». Ntraafcawlaal 0a. (SOD Mi 

loa] l (Ut) 

»artaart 

Capital tmát   M|2 alllla« 

Products   Paiyatyi 

J*» 

•otaalteftaé to IOTI. 

Mrcaart    »uoitoaa Ihajl (42. Ml), laaalta« ratraalwaical Ca. 

(11.1«). Taya tao* toxMfattwla« Ca. (11.?«) má 

ChomUal Ca. CO.«) 
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1 
l.ncal partners 

Capital fundi   St* «111Ion 

Productt    PVC 

Raw notorial:   VT.H fro« Japan 

»• mu yy§m rtf¡mh •**"•** m im. 
Japaaoea partner:    Mitsui Ca. (2») 

Local partnari 

Capital fundt   S$1.3 «1 Ilion 

Product:    PPC 

Raw notariali   VCM fro« Japan 

ilüSXHuA 

21.   r.y. Wtm mVm Wtt ««taollaliad la 
JapaaoM partner:    Tokuyaae Soda Naaufecturlat Ca. 

and Kiteuelehl fhojl 

Locai partner: 

Capital fand: 

Product:    PVC 15,000 HTA 

Raw aatarlal:   PCM froa Japan 

22.   rtTt fil 

Japon* 

established la 19?*. 

m partner:    Ttlkoku Rato Ca. <2») and Tapa Menka 

Kalsha (2SI) 

Local partaar:   *.T. Uutaa Uiae (aalfurlc acid naher), 

P.T. Binar Antjur   and P.T. Vina», (nata 

aakori) 

Capital fund:   US$1.« «iilion 

Product i    Alkylbansena Bullonata (AM) 20,000 NIA 

Row aatarlal:   Da tor gant alkylate froa Japan 

23.   P. lA TORA* 8YWTHITICS. oote» llenad in 1971. 

Japanese partner:   To ray Induetrlaa (30. «) and NUmi * Ca. (If.IH) 

Local partner:   Palace (14.151) 

Capital fundi   DM13 «illion 

Product:    Nylon and Pelyooter finara 

Raw Notarial:    lapartod froa Japan 
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aata»lla*ad 1« im. 

21. 

(Ml) 

H*    f.T.KUMlAVMMIl 

Jayanaaa partncri   Kur.ray Co. (401) aad feruaaiil Oart. (30C) 
Local »arenar: 

Cattai fundi   US$12,000 

Produco   Falyaitar fitte 

law aatarlalt. layartad Ina Jayán 

natrtllafcad 

Jayaaaat yartaar:   Toy» tad« Na»ufaaturlnf C: (Mi) tue Mltaai è 
Local yartaari 

Caylcal fundi   US$4 allllaa 
Praducet   y VC 

taw Maurlali   VCM Iran Jayan & Uncayra, alur aaaylatfta» af Sla*aa»ro 

Pttractealeal eoayla« in «tola* Taya tada will f-itmi TH11 

by raaatian af IK ca aa »«aalla« Ita« irania» patraaaaaaall 
coaylaa and «carlona thara. 

P,T. TIIJIM MDOttltA nm co». (Tirrop^ aaiaaUakad 1« Iff). 

Jaaanaaa yartnan   Taljin Ltd. (§01) an« Taya Nanna Kalnha (201) 
Cayital fundi   US$15 «11 lio« 

Produett   Folyastar fiber 

law aatarlali   m and IG f raa J< 

v 

flUSL 

2?.   Filial âCtYLICAl alAt| -»«mi^ «, »ana 

Jaaaaaaa yartnau   Aaaki Choaacai Iadaatry Ca. (a.tJt) 
Lacal Partnari 

Capital fundi    USI« •lilla« 

Product:   Acrylic finar 

*••   WLtWiBOi dmo-UmülCÁMa. aataklUhad la IMI. 

Jayaaaaa yarenart   Ihln-ataa Cnaaáeal Ca. (301) and Muai 
Loaal yartnari 

(lit) 
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Capital fundi    Cordoba 1.5 million 

Product:    PVC 12,000 JfTA 

Murk« ting:    Not only dotwatlc but alao other Lui in AM ri can mrkot, 

VENEZUELA 

29.    PCTRWOL CA. astablialtad In 1977. 

Japanaaa partnar:    Tokuyaaa Bod4 Manufacturing Co.  (13.4%) «fid 

Nl*aho-lval Co.  (6.6X) 

Local partnar:    Instituto Vonatualano Pat roe,ula (1 Vl»> (401) and 

Intaraula (401) 

Capital fund:    ¥2.1 billion 

Product:    i»opropy1 alcohol and newton« 

Raw «atarlali    Propylano aupplled by local aourca. 

aHAllL 

M.    *»MWfa «,fttt antabllaliad In 1975. 

.lapanaa* partnar:    Aaahi Chaaical Induatry Co. 

Local partnar: 

Capital fund:    Cr.740 «lilion 

Product!    Acrylic flbar 

31.    lAflMä-ttUUI INOUlTtlAA btAHHlMa. aatahlUbtd in 1972. 

JuaanaM partnar:    TalJ in Ltd. (37.5t) 

local partner: 

Capital fund: 

Product:    Polye»tar flbar. 
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Aaaaallx ». Ia»ort-ortanta* Patroawoaital Joint 
Vonturo» in Devalo? la« Coaatrles «p 
Japan«- FnttrarUti 

1. 

Capital 

total I 

aataalisa** in lt?S 

%a»W   IW^RI   ajP#jl>aTWBPJMjH4V"SMa*   ****Wa^jro»"a*««iy 

Partaar   i polititi Choalcal Inadatti«« (9«) 

«•taoUaha* «y WLtaal I Ca. (SU), 

Mitsui Patc—hoaiaai Ce.  (US), 

ItUeai TMt«u Ch—iaala I—. (311). 

and Nippon Petfeeaaateals OB. (TS) 

i Yoau Patrectwaiaal Co. (SOR) 

• aatieaai coepaay 

i IM billion 

t 1111.2 »lille« 

•ay be relwaI ta mnmé It! aiUia* tf 

mini local feirleatia* laefceai of Japaa 

Plaantla« If Japan 78.2 billloa 

which conalaca of «II bllllaa of fiaeaala* ay 

Japaneee parta« aa* NO.2 aitila» of eafatfa* 

•ay**nt f«r conatraatioa eaat. 

i Utah Danalty Palyatlq»lm (Mil)       Jt,IM ala 

Polypropylen« (Ff) 

Ichylana Glyeo¿ (10) *v,i 

i Ithylona *ne Praayleae will aa etpplUe ay 

Monea Ethylene Co., aeatear aatloaal ciaf aap, 

«lth 350,000 UTA «tarlano praeeetle« unit ap 

naphtha cracking, fot Maiali Ji 

»roviéee m.l Uliioa of oaftarre« 

laphtha far ethylees «alt «ill aa e «pallai fcy 

Naaaai Oil Rafiaary Co., a Jaiat vaatata of 

Chealcal Ca. aal Calta« al tèa U.I.A. 

Prelmta fatiti« 

law Matarla! 

- 13 - 
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Plane Sit« 

Marketing 

Ceciati«« 

: Yosu, Yochon county.    South Central of 

Republic -of Korea 

: Mainly for doswstlc wartest, but for a few 

year« after coapletlon surplus will b« exported 
by Japanese partner. 

: January 1979 and stert-up ia expected la 

March 1979. 

t Oow Cheaicsl Co. and her affiliata, Koraa Pavelflc 

Cheeáeal Co., will participate in the coewlex. 

2.    Tftj-ffflKJ «TirtW ffln «atabllshod in 1973. 

Parear      i Mitsubishi Shoji (37.SX) and Shinetau CheaUal 

Industry Co.  (12.SX) 

: Tee-Sung Luster (SOS) 

t Won 6 billion 

t Methanol 300,000 HTA 

t Supplied by Korea Oil Co. 
t Ulsan. 

: A half of production, i.e. 130,000 MTA has koea 

exported to Jepaneee aerket and third countries. 
Coowletie« t 1977. 

Locsl Partner 

Capital fund 

Product 

taw Material 

Plant Sit« 

¿isrketiag 

3. W IsMnMMi ••tahUaHad in 1977 

Partner   t Singapore Petrochemical Co. (SPCC) (SOX) 

establlahed by Overéeos Iconoaic Coopérât ion 

Fund (MCP) of Japan (30S), 11 ehtylene producere 

(a   each by tuoi toe» Cheaiesl Co., Hit sul 

Petrocbeaical Co., Mitsubishi PetroeheMeal Co., 

Shews Yoke U.K., Ideaátsu toklyu Kaaaku K.K., 

Aeahi Cheaieal Inouetry Co., Shin-Deikyowe 

Petrocbeaical Co. Aaahi-Dow Ltd., Hippo« 

Petrochsolcals Co., Merusen Pstroohoaical Co., 

and Tonen Sebiya Kagaku U.K.), s engineering 
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Local Pannar 

Cavitai Amé 

Tnvaataant 

Financing 

coapunlea  (4Z each by lahikowaJla»-Harlaa Haavy 

lndtintrloa Co., Kujlaa Corp., and JCC Corp. and 

it unch by Hitachi Ltd. and Hitachi Shipbuilding 

fc fcngln««rlng Co.)   i trading Cira» (2* aack by 

Suait MM Shojl, C.  I toh è Co., and Marubanl Corf.) 

and 4 banka (IX «acta by Tha Induatrlal Bank of 

Japan, Tha Long-Term Cradle tank of Japan, and 

Tlw Nlppin trad it Bank) 

t Singapore Governaant 50X 

i a$3 million 

: VII9.2. billion 

of which UOa.l billion for bolidi*! binali and 

utllltiwa »action and 171.4 bUllaa *•* 

derivativ«» «action 

t A portion «»eluding that provldad by cradlt of 

Nippon Knport 4 laport tank will ba ralaad by both 

partner« on nalvea. 

Prowhtcti Pat tarn    :  (Building Block) 

KthyUne 300,006 NTA 

Bun gun« M),000 MfA 

Toloan« 31,000 NM 

Xylen«a 27*000 MVA 

(vhaetwr 8PCC or Singapore Patroleua Co. 

tak« charpa of BTX protect la «till pandit) 

(Derivative«) 

LDPE 120,000 NTA 

PP 100,000 NTA 

(by n joint vantar« of Suait on» Chaalcal Co. 

and local lntaraat). 

IIDPK »0,000 MTA 

(by u Joint v«ntura of Aaatai Chaalcal Inaaatry 

nnd local lntaraat) 

Ethyl««« Uaid« 100,000 NTA 

Rthylon« Glycol 120,000 MIA 

(by a joint ventura of Kitaublahl Petroch—lcal 

Co. and local lntaraat. 
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1 

RM? batarlal 

VtllltlOS 

PIMI UM 

than group may b« Involved •• a aharohalotr 

of MlUutlahl Fatrochaeical) 

(Later Projects) 

VC NMMtir 150,000 MIA 

(balas negetiated with Daw CbeaUal Ce.) 

2-ltbyl tUuaol M.OOO «A 

(being negotiated with lyowa Taba Co.) 

Other projects act aleo considered. 

: (St.OOO tffA of naphtha end 436,000 «A of §M oil 

for creables will b« eaaailed by Singapore retreleaa 

Co. (C. Itott's affiliato), Shall geatera Pacralaao 

«ad looo llagepore in equal eaeuata by subaarlae 

»ipeliaee. 

t flectrlelty and induatrial water «ill bo provided by 

liagaaoie Oavamoaat.    for induatrial voter, ehieh 

will bo ewealied by aeeJberiae pipallae« tba Oaweaeat 

elgaee • eontraet to «at 30*000 tea/day of «acor fi 

Jobor Stau Qovernaent of Malayaia. 

i Palea Ayo» barbae (Harto« la.) la froot of Jeroag 

ledwotrlal fatata of tiaaopere 

i Naloly for aayort to te«eh-leet Aaiaa cewatrles 

«bava Javanese aoterprleee bava developed tba 

aarbot ever long yaara 

t itti - itti 

i Tba lafoaaatlaa referrae, bara daaa aot metala tba 

prejeet ta «bleb ioya tota HMofaatwriat Co. «ill 

briat HC frea traalaa potreehoaleal eeaolea to 

raaat it with athylaaa to oaba «CM ao «entleeed la 

Cheater i.   This «mulé aaaa that cenai t loa la 

Iraalon prajaet haa cha« god or that aaaa adjaataaat 

la batial aaaa ea VCH projoet la tala eeaelea 

Tay« teda aad Boo. 
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h*tti 

4. ¡m mtâ mmmrnt ^ wrc). «t.bu.h.d m 197«. 
Jaeaoeee Pannar    t Iran Cacelcal Davaloocwnt Ce. (1C0C) (MX) 

«etabliahed by Hitan! i Ce. (4SI), MUeul Tóete« 
Chemical Inc. (22X), Toya feéa Meaufacturlaf 
Co. (ISS), Micetti Petrochemical Ce. (131) and 
Jaean Synthetic lubber (SX) 

Local tar Mer t Motional Pecrochealeal Ce. (MPC) (SOI) 
e wholly owned effiliate of the Nacional 
Iranian Oil Ce.  (N10C) 

Cafltal lead  v •   t ¥100 billion 
Total Inveetoaat    t WSO billion 
PlMMlaf by Jaaan« »Ï00 billion 

- conaiata of I2S.S billion ef Too credit 
'guaranteed by Japaneaa Ooutrwoot, WO billion 
of direct loan by Nippon laaore ft Iaoort lank, 
»50 billion by Japoneoc partner, U25 billion 
of bank Ioana and 134.2 blliioa of deferred 

payment of conatruction coot. ••..     • 

Producto Pattern    t Ethylene 300,000 «A 

Propylene 120,000 MIA 

Butadiene 25,000 MIA 

Caustic aeda (eolie) 50,000 HTA 
N         "   (lMuid) 190,000 MCA 

IK 300,000 UTA 

(VCM 150,000 «A)* 

LDPI 100,000 MìA 

HDft 60,000 MIA 

PP 50.000 KTA 

Sift 40,000 MIA 

•ensene 330,000 MTA 

(Pera-*yleae 100,000 MTA)** 

(Ortho-xylan* 20,000 NfA)** 
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ttyrana 

Ittiyiona glycol 

100,000 NT* 
150,000 mài** 
J0.00O MIA 

lw Natorlal 

float lito 

(Notai • OrigftloUy tlamoét oat raaaatly »fea 

»rojaet waul« ao tronafarraé M Afcaoaa 

PoAroefcoalaal Co., M affiliato of NfC| 

** Originally alaaaoé, bot raaoatly tao 

projocta vouU IM noatpoaai du« to ta* 

Mrkot aleuatlon «M tlw roéottio* 

colley ai tha total lavaatanat). 

t Maturai gaa fra« National Cas G». (HOC) » oaotaor 

affiliato of M10C, ani Motta» Ci 

tafiaary of MOC. 

t lanoar Ikoaowr» aaat ef 

t At too ••fi—log of oaaratloa, half aaoaat of 

anna prooaot will ao taha« ovor ay Ji 

antorprlaaa for aalo to aalaly Japan aMl 

Anion and othor aarhoti. 

t INO 

a tao aottrlal prlaaa ara aot yot aaaloaé by MtM ani 

1. 

Loaal Pottaar 

CatItal fWal 

Proaotta Pattata 

aatafelia*«* ta It?J. 

i NUoatlaal Cn-aaital laanatrloa (24g) an* 

Nlaaao-Ival Oo. (241) 

t WC 

t Rial 4.Si aillioa 

t [Octaaol (2-othyt nananal) 2a,< 

Mithalte aafcyirlav 20,1 

Moatyl pataalato (ftW) 40,1 

mài* 
IVA 

»avaatorlal 

(Notai   * for tao tía» aolag, it Ma 

laportoá Im Jopo») 

i Afta« coaptation of UIC'a oaoplon, 

aa aooolla« for tao ptoanatioa of osi 

propylaao «all 

li 
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Plant Situ 

Marketing 

Completion 

ortho-xylen« a» a raw material for the production 

ol  pitthalic anhydride ha* been and will bt 1 «port«4 

irvm Japon until UPC will produce It. 

t   Bandar Sli.iltpur. 

:  DOP as a plastlcisar mainly for PVC ravin has 

buen solely for domestic markat. 

:  1976. 

§m\m\h 

Mtfutum own"» PETROCUIHICAL CUHPHX PROJECT. 

JMMMN Partner    t Originally Hit »ubi «hi Shoji and Mitsubishi 

Petrochemical Co., but recently an effort haa 

been made to meter lallte the project by 

wiiolu Mitsubishi family or by lattar group 1« 

order to get governmental support. 

»   Purserly Patronin, but now Saudi Arabian iaaie 

(uduHlry Corp.  (SAJUC) 

i  Al-Jubnil 

t  Associated gas which hat been burnt wnsttrully. 

Lomal Partner 

Plant «It« 

Maw Material 

Pra)p;reai of the 
Project :   See 1-4 (page •). 

Jap attest Partner 

Local Partner 

Plant Capacity 

Raw Material 

Marketing 

Prenant States 

: Mitsubishi Gee-Chemical Co. and by bar invitation, 

Sunltoae Chemical Co. and Hi tau 1 Toatau Chemlcala 

Inc., and nsy-be Kyowa ISsa-Chomlcal Co. 

î   SAllC 

:   2,000 short  tons per dny 

:  Associutod gas. 

«  More than 90* of production will bo exported to 

Japan and other oarket where Japanese entarprleee 

haa been developed. 

t  Under proceeding the feaalblliey study with 

expect at ion of completion In coming March. 

See 1-3 (pagali). 
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HAZ 11 

»•   CIQUIMI COHPASHU fETBOQUIHlCA (CCP). established la 1973. 

Japan«t« Partitar 

Local Psrtner 

Capital fund 

Praducts Patearn 

Raw Maurisl 

Plant lit« 

Marketing 
Coaptation 

i Mitsubishi Cheaicel Industri«« (16.67X), 

Mitsubishi Heavy Industrias (14.»al) sad 
Niosho-Iwsi Co.  (16.661) 

t Pstroaults (P«trobra» quisle« S.A.) (1/3) ani 

Ceaalgo (civil sngineering cospsay) and others 

t Cr.142 Billion 

t Phthallc anhydride 
M M 

Octanol (2-Etnyl hexaoel) 
i« n M 

o^iutaaol 

lse«euttnol 

Malaie anhydride 

10,000 MIA operación 

13,000 HTA civil engiaeerlas 
20,000 KTA aparat lam 

44.000 MTA Inglsssrlag 

3,000 MTA operation 

13,000 MTA platinad 

20,000 MTA englnssrlag 

6,400 MTA operation 

t Propylene for octanol and butanol, and banian« for 

•alele anhídrida arc supplied by Pet robras or 

Petroe.aU« who ia a wholly owned affiliata of 

Pot robra*.   Ortho-xylen« for phthsllc anhydride 

•ay have been leported fro« Japan or anywhsrs until 

Copen« S.A. (Petroquisáca do Nordosts Ltd«.), a 

subsidiary of Patrofulss, will produes it in seas 
coop lex. 

t Cseaeari cosate«, Bahia stata 

i Mainly for domestic asrkst. 

: The first phthallc anhydride slant wee COM»I«tod 

in 1970, and othsr planta now under planning, 

engineering, or construction will ho completad 

by 1979. 

- 42 - 



9.    COHPAWIA PSTROQUtMCA CAMACAM (CPC). aatballülwd in 1976. 

Jiipanaaa Partner   : MltoubJahl Ulwnlcal litduatrUt (1/3) 

Local Pnrtnar 

Capital fune 

Producta Pattarn 

law Nata rial 

Plant »Ita 

tlarkat lag 

Cana la tien 

: Petroqulaa (1/J) and Caualio (1/3) 

t Cr.500,000 

t VCM 130,000 NIA 

PVC 140,000 HTA 

s Ethylan* for VCH ail ba ouppllaé 

by Copan« S.A. 

t Cuoacari coaplax, tahla Stata 

t Mainly for doaoatic «arkat 

: 1978 

10.   roUAUJl* PETROQUÍMICA. «ntafcUahad In 1974. 

JaponuM Partnar   « Mitaublahl Clwalcal Inéuatrlaa (1/3) 

: PntroquU« (1/3) 

t Cr.7.34 million 

t HOPE 10,000 MTA 

t Kthylcna will bv auppllod by Copona S.A. 

j Caaaçurl,  Mila Stata 

t Mainly for doaeatlc aarkat 

t Pirat qoartar of 1978. 

Local Partnar 

Capital Pund 

Product 

Raw Ma to rial 

Plant «ita 

Marketing 

Cooplotion 

11.    P0L1TKHO lllOUaTHIA E COMMCtO. oatabllabae in  1974. 

JdpoMM Partnar   : Suai to« Cavalcai Co. (301) 

Local Partnar 

Capital Pwnd 

Product 

Raw Natarial 

Plant Kita 

Marko tint 
Cüoplwtioa 

> Patroquiaa (1/3) 

i Cr.6 »1ilIon 

t LDPK 100,000   TA 

t Kthyl«iM will ba «uppllad bv Copona S.A. 

t CMacarl, Sahla Stat« 

t Mainly lor domttttic Market 

i Pirat quartur of 19/M. 
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Appendix 4.   Export of Tachnologias or Joint Venture Rata»listones 
by Japanese Enterprises in the Plaid oC Processing 
Industria* for Petrochemicals. 

Supplier Technology 

1. Asahi Chemical 

2. Asahi Denke Kegyo K.K. 

3. •rlagaatone lira 

4. Comodine 

5. laical 
fr 

6. Ualnlppon Ink b Chaa. 

7. 

S. 

i. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

bainioeon Toryo 

Denki Kagaku K.K. 

Pujiaorl Kogyo 

Hitachi Cita«!cal 

Ideaitsu Kasan K.K. 

Japan Synthetic Rubber 

Kenegafuchi Chemical 
«• M 

Kansai Paint 

fcuraray 

17. Kureha Cheeical 

IS. Lion Pat * Oil 

19. Xattfuaoto Yushl Soiyaku 

20. Hit sui Toatsu Chemical 
MM H 

21. Mitsubishi Che«. Imi. 

22. MitaubUUi Cas-Che«. 

23. Mitsubishi Patrecüea. 

Acr/lic fiber proeeasing 

Epony resin 

Tire «atiufacturlng 

Adhesivee 

AS rosin 

liaxial stretched PP fil« 

Phenolic resin 

Alkyd resin 

Amino adhäsives 

Psints 

Polyvinyl alcohol 

Vinyl tile 

Cross-linked foamed p| 

Polycarbonate 

ASS renin 

AIS renin 

Poaaed PWC leather 

Peinte 

Synthetic detergent 

Polyvinyl alcohol 

Artificial laather 

Meehacrylate/butadlene/otyrene roain 

Synttierlc detergent 

Surface active agents 

Aniño adhesivos 

PP yarn 

Corrugated plastic board 

Polycarbonate sheet 

PP woven bag 

Waste plastics treataant 

- 44 - 

W- 



r 
II«. Suffit«? Tacnaalaajr 

14. MltiUalaai Plaatia FVC pratfuati 
23. WUiikUhi laya« PISMpUta 

2«. H.T.f. Kaaal falytirataaaa 

17. Miho« Kaaal Caaaiaal «ado« adUiaalvaa 

IS. aa«»«»a»a»   ^WpaHBt     Bt^Nf^BVv    A aurfaaa aaciw ajtat far tiaat »wmito| 

If. Mikki Caaalaai Catalyata 

». Mptaa PaUfe Paint» 

31. Mippaa falyarartiati Palyarataaaa 

31. Mippaa S««« PfCfifa 

31. Mill« Oaaalaal lai. Maatkyl faraaalaa 
34. San-ya Caaaiaal Sarfaetont f«r flaar ffatatala» 

1*                        N falyatha* far falyatatkaaa 
13. ffhJMt Caaaiaal ffï fifa aai fiettata 

tt              w Craaa-liaaai torn* fl 

"              * Safety glaar intarlila lac «atar «at 
N                    N Syataatle «aai 

34. Stia-afaa Ontttl PTC t—f uttai 

If. Skiaafiaa Caaaatiaa 4 Toilatriaa 
It. Sbava Baaka K.P.. tlaatie «loth tag 

3». Talnaa Caaaiaal Citria «aid »y faraaatatiM äff a-aataffia 
40. Taljia Utf. Palyaatar fia«* frattaalag 
41. Taray laauatriaa Palyaatar Haar franata lag 

H            m Mylaa flaar proeaaaiat 
N               • trraSUtai PI »r Pf Hl« 
H                 M tatiaaariat ylaattaa aaUlaa, 
N                   W Carata flaar 

42. ftteKatai 0«. Ipaay taala 
43. *»ya otaiiti o«. Oarragatai p laatiaa aaati 
44. Taya Satellit. •fàaaaat 
43. Sat-mtta toni 0«. Pf fia« yarn 
4i. YofcaaaaaTlra Tira «ahi«« 

49 - 



• 




