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After an introduction showing the world po

played by thc covntrics of “he region covered by the T

sition and the part
FE, the demand

for petrochcmical products in the latter group of countries ie discussed

in some detaill. Tectioshemiecnl products are divided intc monomers for

plastics, fibrce cic. gencrel oreanis chemicels such as

benzenz, mcthancl ctc, colvents cuch as tolucne, acctonc

hydrocarbons.

cthylene glycol,

and chlorinated

In the next cection, plastics and synthetic resin consumption 1S

divided between ccuntrics end then between products.

demands src ncx* discasced followed by synthe

¢ynthotie fibre

+1¢ rubber roquiremcntse.

Finally dctergoente, iicceticides and carbon black arc brietfly mcntioned.

-

3

l/ The vicwe wnd opiriens cxpressed 1n this paper arc thosc of the

authors and do not nccesearily reflect the vi
of UNIIC. This documcnt has been rcproduced wit

1d.69-4140C

ews of the sccrctariat
hout formal editing.




I
1.

111,

IV,

.V,

VII.

VIII,

- Introduction

‘Demanis for petrocho.nical pfoducté

TABLE OF CONTENTS

.

Survey of sources of raw materials for the
retrociomical induitry

‘Rate wad pattern of growth

Trade in major patrochemical products

Plangs for cxpansion

Spacial featurec and factors initiating
"he petrc-himingd development and

. N
shmrestos colution

Develoi= nt prospacs ~rd ‘nvestment needs in
the patrochomical industrv in the develcping
couttrie: of ECA’S region during 1970-1%80

19




we



ID/NG. 34/5 SUBURY

cze 2

The paper next deals with the source: of raw meterial, crude 0il and
noiurcl ges - the position in cach country of the region is discussed in
sowe detail., .

Production figurcs cre next discussed, plastics, synthetic fibers and
-7nthetic rubber producticon [igurce being given for those countries in the
region producing them. Tcllowing thic the number of plonts oo well os their
cop .cit,” in ezch country is given.

In the next section immort .nd expert firurcs for the wcre important
ceuntries in the region @ re ziven fellowed bv | section dcteiling the plane
vor expencion vicerce these hove been wnincunced.

“he verious fretors wifecting the develement of netrochemicals ore
next discussed, dewrnd for end producte ad the preceusing industrics
neeessory, dispes-l of co-produces, row ooclericl oavells hility, financiel
reedurces, cogincering decigy, know-iw w, troinine of porscnncl.

the rete of cxpansion of conswimlion oi ead nroductoe cxpoesied in the
viriod 1970 - 1570 ig next discuc.ed - nd the new nlint: necessory to moeeot
21sogrowih tre forecoot together with the  nticiocted »ocle of oroduction
wnd anveslment access ry.  Ctteatior 1w given o the pounibilit; of developing

3

couniries boiry olo to acet werld prices for viorious petrochicmicsl products.
Growsing of tac production of prinsry products ¢t centrnl locations is given
sonsideraticn with some cotinctes of the troneport costs involved.

Traally teblee oroodrown up for coch country in the region chouing the
cotimeted demond in 1900 for the prinecipal rlestics, fibrec ond synthetic
rubbers together with detergents ond bacic chemiccols, copecity reguired by
1940, plant zize, ond number of plantc.  The posuibility of joint ventures

Ceofe neveral counirices sharing onc rnlant is oxamined in detcil and recommen-

d:-tions mode.
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I, ZIptroduction

.

The world petrochemiczl industry hos progressed very fast during the
last few years and high ;rowtl rate has becouwe synonymous with this newly
developins industry. Haviu: stortel! from s ond naphtlic s raw materials
ard develope! the conversisn irocesses of hih temperature arackin: and
sepration of busic products like —tihylene, propylenc, butadiene, aromatics
like benzcie, potrochemicnl tndustry fove! 1tself in o posttion to product

many .roups of jroowtls lite ploatice, syithetic rabber:s, synthiotic tibres

and orgoaic chemicals 10 sueh 1o o1 quantitles and ot con »titive prices 2s
compare? to thelr eolucti o freso othor row moterinls like ferme:tition

alcohel, benzenc fron ool ote. These 1re production unats were,
however, beset with problens of disposnl of - nunber of by-—products

simul taneocusly produced. Scarcn for markets for these hy-products was
therefor: pursuel vicorouvly.  Tue werlets for nany of the petrochemical
products - oande? vy e to inereased avallability, low prices and
intensive farket dovelorment The pressurc of demand set the industry on a
higher pite). f wctivits of inereasing plant sizes, improved productivity
and enabled 1t t o:fir Lo quantities ot more eecnomic prices. These
cyclec have ropeated o the past uwd lesplte some jeriods of stutic demands
the net reanlt & o becrn crowt: ot o over hih rote in past few years and the
indicatior for future polt to wider horizons. Somie of the indicntors of
the progrecs durir th lust [our or five yeore are the Towth of new petro-
chemical plants -l rrypiily inereaciny; | roduction in the petrochemicnl
sectors. The ,rowth of petrochemic-d plants since between 1964 and 1967

mey be seen in table I-1,
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World petrochemical plant construotion
& b " " - T S— g o - I ————
1944 | 1967
J — - — -t o

Area/Country ' o . )
: Fl onte iw - , Pl onts in , \

. Flooes , F1-»ned

1 ‘ arerstism opertion

be o — "“"""*L"“”“’“T
U.5.4. ) 11 V) S Je

Torth A ricn 52160 95 ‘ 054 14

Py

Adestorn Burope 216 9

—1

294 107
africn/litcle Best 22 2 21

a4
I

asio/Enst &5 12 2

South Anericn 42 25 B o)

- ———— o~ — > e et o, oo ol
i Total 914 oA 1,11 307
Source: World Petrolews - 1+, 19s8, ,

It will v 5o th 4 tior hog Reo intenge cotivity in the plunt

construction Murirc the 1ot few sears i. almorst 11 the resions.

The werli rowth in =mo of the m&Jor sectors of petrochemical .

‘roduction may bo seen from table I-2 below.

v ; % g
R FOR - EZ
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picel ETOUDS

) (Unit: 1,000 tone

L TR S

T T } K
| Major Groups P VL U I VEIC A S SLE S B 2 1964 | 1966
’ H
oynithetir resine IREEE ST%:0 TS D SR A Togdon 14,640 16,570
Srnthetic tires By 30 R T N Oy 24470
Synthetir rutbuer pooaylen 2,200 i dy0ln Gy TR Ly OTY

Source: United Nations Statictical Yearbook, 1967.

)

.

The Asian developmente have also moved along with the world trends in
petrochemical manufacture and there have been substantial developments in
this region. In thus japer o brict ~tiine of the progress and developments
during ‘.o las! rew jears o in ‘his reion in the petrochemical field is given,

Considrrable ita anl information Tep ariiLy developments in thas connexion

i \
4

was oupy Lied ty the covernments of the vouiCay countries o the Aslan
Industric) Jevelopme.t Council fast cinding ceam on Petrochemicals in 1965,
The tesm visited tmr of S coaniries and hanl b o0ssions with petro-
chemical meruiactare o, government officials conrected witlh the planning ond
development - these industries. Moavy reli-mee hoe veen placed on this fund
of infornaty n durire the preparation of this papers  ic far an Japan 18
concerned the dnt. bog beer o) tained from pulbioations like Industrial Japan,
Japan Plastics (orgom ¢l Lhe Japan Plagtics .ndustr, Assoclation) and Japan
Chemic:l Annual. Dotr in rospect of Australia nnd vhe sepublic of Chinu hag

Yeen based on th2 information given by the Government to the LECAFE Secretaria
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S8ince Japan is the o“ly country in the region which has reached high
level of petrochemical production comparable to developed countries a
separate report on Japan is prepared and may be seen in Appendix I.

!
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11, Demands for getrochemical products

1

The current demands of some of the ma jor Q‘trochsmioal groups arc given

below. .

Monomers

The current demand for monomers may be seen in table II-l.

In connexion with the data in table 1I-1 it may be mentioned that date
in respect of monomer as such was not available from many countries and thse

estimates givern by them for manufacturing of polymer covered the mcnomer

demands also. In such cases, culculations were based on demands for polymel. .

(2) CUrgenic chemicals and solvents

Current demands of the magcer orgonic chemicals arc given in table 11-2.

Data regari.ng consupption of colvents vas availatle from only few countries

and may be seen in toble Ti-3.
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Table I1-c
. Demands for organic chne~icals 1. ountiries ~f ECAFE remion .
(Un1t: tont)
bl ; : | !
’ m _ Urea , A |
non— . Ethy-— m , : .
. H v FORT A L - AR Wl I |owyT b Metha-
H i heno i - ™A ¢ )y i el eri Yo lero { N 1o
« Year ferti Phenoi | lene e 4 erq | Pensene P Xelere sl ane ! nol _
$ _ lizer ‘plycol A : _
‘. ; use M
; | . » _
- = 4 _ | )
. Rustralia mew\mm_ 3,500 Lrg i) b, SN !
“ Y ! A»,~ / m,,\ ﬁv\,\ L v . !
| m “7)
{
. Ehina, | i
Rep. of “ 660 5812 1,540 | o7, 00 mu.mmmm
ndia 1968/69' 10,000 2,500 - 5,000 | 1,000 | Lo, ae 20,000 1 1, 000 1,000 10,000 '
' . ! te !
~ | m _Jr.‘ ,,».J,__,,Jw; i
: _ ” . ' !
fran | 1967/6%, i BB UE B B 213,
apan wm@<\mw‘ 110,600 | 130,600100,045) 135,600 - - 543,200 193,900 295,000 [570,000 |
H ¥
orea ' ! : ,
Rep. of | 196% : 2,509 614 | 13,501 «,500 (48, 7100 | 5,200 14,520 23,400 !
- (67) j
akistan | 1967/68 2,000 '
@ t
1lip~ " | ;
pines ' TO 75 700 1,00 8,000 4
. . 1
ingaporej | 1,400 400 , 1,500 m Mm
ailand wwol_\\oww 324 JETI N PN | 107 767 1 w 1,527 | 6..%
Sources: 1. Report of the AIDC Faci-ti.dines “ear, on Petrochemical Industries, 1963 >
2, Japan Chemical Annual, 1247, Autumn Fdition
Ao Cavan Caeotnl Weeo, e Ll 70

A criforr et aeeniy gl I care et
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e
Tarle II- mm
Demani for solvents an cowntries O ECATE region Be
[ .
('n1t: tons) S
< . !
Zarbon Yethyl2ne
Tosucre oot Eehans PCPR o T Tichlu= Chiorctfort Hexand
“hioride ride
China, Rep. of a0 - - - - -
India (66/67) 66w LT ,.wwmt\ 94 - 353 _
+ Iran Aﬁud\mm v 394 900 15° -
Japan (67) 322,200 Ty oo - - - _ _
Korea,
Rep. of (69) 93, 000(k1) - - - -
Pakistan qu\ﬁav 12,000 - - - - -
Philippines (r7) 117 - - - _ _
Thailand (07) 1,1 e 924(k1) 33 - 31 -
1/ Imports.

Y

" Bources: 1. Information supplied by Jovermnment
; 2. Japan Chemical Week, 19638 July 25
& 3. Report of the AIDC Fact-Finding Study Team on Petrochemical Industries 1968.
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(3) Plegtics and symthetic resing

Synthetic resin demand started in many countries of the region with o
cessing of rthernosets, manufactur‘ng of electrxcal goods and plywood. Pol:
styrene and PVC Tollowod these and though polyethylene ceme later it .ies no
reached a high leve' ¢f consuzpticn in zlmost all the countries. Polypror;

lene had also now Tcea proceccid concumed in sizaable quantities espc .

d
ally in Japan arl Yo D-rublic of Chin..  Lpparent consumption of plastics

and synthetic reninge 1. the vegior mey b2 seen in table 1I-4,

An eva;lnatzun of the teble 11~4 w21l show that ccnsumption cf synth:”
resins hac ircrecacci vrem 1:o0f millica ton3 in 1963 to 2,204 million tons

1966. “him sheuws o 1905 nos oont groil. rate.  The consumpticn in develur.

-y

comtries liao iacrcascd from .?‘ 11« ion in 1563 to .4 million 1n 1666. .

1966 consurntion of developing covntriec was 17 per cent while Japan ard

Australia h ve accounted fo %0 per cen. o1l ithe regionnl corsumption.

Hong "~ ~ Ee ublic ¢ 7 Chiua, Inliz, Fhilipria s, Tepublic of Kcrea, Thall
end New ceplund cors roa nese 4:,,5.510 ..m3 nache  Twelve out of eighte

2

countries in *Yo re o Lnve ooy ad 10, +.r. conoumplion levels in 196..

“.e ceasutmtic . ~f inaiviiua’ resine in 1265 and 1966 in Japan and b

percentage crasnantica of so> of the 1 jor resins uzy te seen in table II-.

s - - -
'l
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i
i
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H
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t i
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H
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¥
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Table 1I1-4

ggg.g.g_;ggzg ggad-/cf plestice and synt ggg;g~/

resins in countries_of the FCAFE region

(Unit:

tons)

Country

| 1963 |}

9¢5. 1

1966

1967

1964 {..

Trang iotal

i
Burma 2,554 1 2,480 3,666 1,914 939
Cambodia 1,277 800 1,470 1,69C 2,596
Ceylon 1,98 1,097 2,000 3,300 4,791
China, T

Rep. of 15, 72 17,6791 63,954 68,427 | 108,021
Hong Kong 69,70? 111,176 A5y 303 3@,0?0
India 26, 100 25y 334 £2,0e0 40,154 574300
indonesia 5,477 Lelll €, 240 2,967 9,350
Tren 7,100 2,17 15,900 15,800
Korﬂa,

- . . - -

Rep. of 1&,1&7, 17,780 1,300 16, 06 57, 300
lalaysia 4,677 12,58 oAl 6,550 15,766
Prkistan Jy40l 17,213 16,000 16, 697 14400
Tk liprines 29, eQ0 | 38, 500 37,200 44 a0
Jingapore 5,010 .o < leh 't 1l, 380
"hailand 1,012 I <, nan RIS

i Vietnam, 7

i Tope of )17 7,70 “, 11,00l Lo,Tel
R v ) ) -y T T

P c a

§ 2loping o D )

l')gn;rxef ol ran A Fysf £, , 364
Ml - -......‘l. —— i ", :_..L.'.'A.’.‘:Z"._.".""L

v, , . ; : ; |

pausttealin corg B ‘ Ly ! S | PRI

[ C» H . i 1 54

LS Ty Loy ' PR v L ' Loy 771
Yoo Tealand : PRI , ! AT el

- - i - e i -

atal { !
geveinped ; |
Aruntries Lylody b bl . 31,771
T |

0

o g .

wad

af Apparent

consunptinn

t/  Flastics and synthet:

Sources: 1,

T P
Z"Cer L H
= * o
Indugtre o,
Ty T [
wavy LT O

UN Stoatiatisn,
FCATT, 1oressm

the far Fags
OECD Cormpdit,

%

o +

Japan Plastice .

. oty i ,r*ﬁ - exports
i Ten
IO IN IROD ORI :u;
ST G ahings Teom oon Fet
;o
J ;;u f‘tls‘ics, 196 =166

y 1063
Tade ~

19€4, 1565 and 1967.

Qi
rade Stztlszlcs of Asia and

Frports, 1964 - 1967

o




Table 1I-2
(Unit: tons)
e 3
. tion
s Conmagon o
Type of resins o - total consump-
196 1966 )
t1on in 1966
Phenolics THy 14 RS IE
Uren 4, 85 21,392 4.5
Melamine 44,746 57,070 2.8

Phthalic

Ureth-qie

Folystyrernd

AD

Polrester [unsats)

Polyvinyl chloride
Low-density polyethylenc

High-densaty polyethylene

4 oAk
——d
-
[
[0
s
S,

W

o)
NS}
N
()

G, 361
478,142
561, B4

298

LTy Ty

IR T
l [

4%, 350
59y 937
AT, 194

488,51

4149,19¢

12¢, 325
196,585

2,0l

While the consumptiorn hermosets have
the last few yours

low deniity polrethy! o

sumption f o

28 per cent, ;|

.-

Other countries i the

Pakistan, lizlaysiz and Chail

1966/67.

replon namely Indis, Iran, tne Republic of Korea,

snd shoaed differential trends o>f consumption in

- oo trideas

nave bLeor mode v hagh densrty and

“hloride

uren

Thesc dat- ray te seen 1n table 11-6.

-
L

recnrded o1

polreryrone and rolvpropylena,

J4.4 per cent, polyethylene

increasee during

In 196t, the con-

4.5 per centa.

2
H
H
1
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Table II-6

incipai plastics and syntihetic resins
in selected TCAFE countries

e

t P i o ;Lic poly- pye Tolysty- [Folypré- | Thermo-
i q"s hd ’ 4 Yoy i Py ¥
| Country Year Consurip- cthyiere (per renc pylene sets
g \ {ver (per (per (per

L iom R cent) T :

; Ciona c ot cent) cent cent)
! LL e -1
i—-‘ - — A W AN e & MR E A R ’

e ; Horg kong| 1u€6 NVEY boasLo 19.0 22.0 K0 2.0
\ !
i Indin 1967 DTy BN 3240 1340 2.8 14.0 |
| ue 1967 /66 | 0y, 500 33,0 34,0 Ge ces 4.6 §
+
l‘cr:u, i
. N, of | 1967 57, 300 03,0 02,0 2.4 2.0 50.0 l
D nlayeiz | 19607 T [ 1420 7.0 6.0 0.0
broason | 1067/68 1 1y, d00 | S T2 1540 0.6 1

b .

! Taniland | 1964 <5, L0 i 57U oo g 4 10 i
T A . Sl W W S "va —— Bl

It will te ceen thut the percentage consumption of thermosets is high in
L4 - . - . » .

4 Cvieries like Korea with & o ble production »f plywocd where these resins

5 wed as adhesives. Tn ot e countries the current demand for polyethylene,

.V2, pol/rtyrerc, etc, shto - -t these rass produced plastics has now

. .~ried coming up as principnt nroducts in market,
1 H i

Informaticnu was avallatl. on the erd-uase pattern of verious plustics
m rdia and Jeopan.  itese r oo be of interest to the developing “CATE coun-

' .. and are therefore iven telow,

India: Tnd usc pattern o major plastics in €7/68 was as followss

Pol-ethylene:  Tilm far o 'amics of textiles, fertilizers, pesti-
etc, 695 per cent, m-ulde. goods 20 par cent, pipes 5 per cent,

e

S Cilaments ana cone 8 por convi,
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BER'  Leather cleth B4 per sent, wire and sables ecating 14 per oend,
footweer 33 per cent, unsupported sheets 14 per cent, rigid pipes, sheets,

etc. 5 per cent.

Polystyrenc: Textile components 17 per cent, electrical and engineering
goods comp~orents 11 per cent, houschold goods such as combs, soap boxes,
domestic ware, ctc. 41 per cent, foam 15 per cent, miscellancous uses

15 per ccnt,

Janan: The pattern of end uses of various majcr plastics in Japan in

1967 was as follows:

Low density polyethylenc: v1lm concumption was 63 per cent, sheets

14 per cent, «lcatrical catle eozting 7 per cent injection moulding 11 per
P 1 g [ F '

cent, rl.v moulding & por cont, miscellancous o per cent,

High medium density polyethylene.  Ingection mculding 32 per cent, blow

moulding <« =or ceat, textilex 10 per cent, film 13 per cent, stretch tape

9 per cent, misceliincous H opor conts

pPVC: veed products such o esrrugated and ploin shects, pipes, joints

drainoge ipog, ote, LWl pes conty 1nls was due tn a high spurt in the

i
construction .ni housing. Fkiims for agriculture, film for packaging extrudedz
pipege and ihor pucksaging marerial accounted for 30 per cent, cable coating
8 per cent, tloor tiiles ¢ per cent, fibtres l.1 per cent and blow moulding i

1 per cent,

Polypropyicue: ingection moulding accounted for 40 per cent, film
22 per cent, tuxtiles 15 per cent, flat yarrn 10U per cent, extrusion 7 per

cent =nd rlow mouldings 2 per cent.

Phenoiies: lHinety per cent of the phenolics werc consumed for pro-
duction -f clectrical roods. OV scts, radivs, etc. Tableware is now being

made of phennlic in place of woode It 18 also finding graater use as a

grinding wheel adhesive.
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Urca: Fifty-five per cent of the urea resins consumption was as adhesive
for laminated wood and board., Urea moulding is mainly table ware, container
lids and equipment parts, etc. Twenty-five per cent of urea resins are used

in the textile for cati-shrink fiaishes and paper procesging.

Polyester: Resing are being widely used with glass reinforcement for
fabrication of boats, tanks, bath tubs and the use of reinforced polyester
has now gone up from 35 to 55 per cent, ;

(4) Symthetae fibrog

From thc time the synthetic fibres were first introduced in the market
whoy caught the consumer appeal and preference which is growing. Some of
the qualities of these rilme like waler repellency, casc witia which they
could be washed and clesncd, creesc resistance made Lhem attractive,
"abllity and relief from laundryirg made the use of the figrc cconomic

tarpite of high cost. These fitres nlse found wide usage mixed with natural

rod cellulosic man-male fibres. The linited avallebility of natural fibres,
varliation in quality from source to source made demsnde on synthetics and

in dite a few countrics of the region the textile industry already operating
Wt natural fibres adjurtod heir production facilities to the processing
© cwynthetic and mixed fidbro:. {:hle II-7 shows the consumption/demand of

~ynthetic fibres in various countries of the region,
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Table TI-7

Q_ggg@gi;pn(demandb~/of synthetic flbres-/

in thc couatrics of the ECAFE region

(Unyt: tons)

Countries _
ot T VL TR W D - —
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Here again the consumption has increased ccnsiderably and the 1966
consumption stands at 436,485 tons against the 1963 figures of 253,121 tons,
This represents an increase of 18:,364 tons over the 1963 production and
the rate of growth was 20 per cent, Japan accounted for 82 per cent of
the regional consumpticn. Australia, Kores, India and Iran have now
cressed 10,000 ton levels and could expect larger demands in future,

The dcmand for different types of synthetic fitres in 1063 and 1966-67

in some of the countries of the region may be seen in table 11-8.

lable II-8

Degggd for different coniletic fitres in solected
countries of LCAFE region

(Unit: tuns)

o
wﬁ . Country Year Nylon Pnlyester Aerylic PVA
Japan 1563 65,565 L o6, o8, 517
ol 1064 110,674 L0, 659 oy B9
| india 1963 2,320 1, 140 _— ]
S 1967 4,380 530 306
= { Iran : 19¢: - - -
1967 000 1,000 L, 000
Korea, 1961 5,104 627 79 404
Rep. of 1967 14,187 4,271 ,B51 673
Pakisban 1963 - - -
1967 3,000 1,500 300
Philippines 1967 2,200 B AN 890

Sources: 1. Report ol the AIDC bact-Finding Study Team on
- ' Petrocremical Industries, 1968

2. Industrin: Japiz, 1968,

o & e s e ] s
[ T A B SVRCERRAA ‘ Gas
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Synthetic Rubber

ECAFE rogion has large resources of natural rubber. However, special

“ +

propertics of synthetic rubber enabled an increase in consumption inspite
of easy availabiliiy of i.atural rubber. The low temperaturc and e~ia
resistance of chloroprene rubber, cbrasion reaistance of polytutadiene
rubber, non-permeabilily of butyl and o1l resistance of nitrile rubber gavc
these new meteriacls sneccial scopc <o .. atr specific product manufacturing.
Constent qual:ty and lowering prices alco had an impact. <“he consumption

of synthetic rubber ir th: icgion cel be secn in table II-G.

.oble 1I-%

—cm—-

b
Apparent PODEUuPuI(HZuLﬂund "of synthetic rubbcr—/
in_coworics L WA Tegin
Unit: *tcns)
- L T Hammepar e
'L'_ Country vy eAr 1005 1966 1967
T '
Chine, liep. of Last o 2, A 1,047 3,047 4,010
Ind:a C Loyt 1 s 15,268 16,572 22,563
Ir:n 5000 “l 1,042 - o, 75
Korca, lop. of o R, T e 4,384 6,163
I Malcvsio e 555 &0 1,002 -
Pckisten Y 350 Ch3 721 4,000 - '
Philippiren 4,057 0,750 5,055 7,449 7,621
Singap re - - 151 A40 284
Thailand I L 292 A0 866 142
SRS SIS _ .
Total
_Dcvcloplpg Cg}?.}zv 10,761 41,184 ‘‘‘‘
Australi- 37,60§ 3,,000
Japen L 225,555 | 212,726
Total 1
‘ Develcped countri- | A O O R &Y c17, 24 267,161 311!726
-~ A ‘., ‘4 : v.-.. - -.1 e - ’-~
Crand totcl 303,922 3)2,910

g/' Consumpticn = 1w
p/ Year veginnir: !
g/ 1G68 drmands

Sources: i, Repor: ~f the SITC Soel-linding Study team on Petrochemiccl
Induorricn, 1960
2. UM ioiictienl ewohooi, 1007
3. OBCL € ommodiiy vl HLpu te, 1963-1566
4. Industraial gbp,ﬁ 3/7/

Se Indust: iol Barsk of Japan Petrochemical Tndustries, 1968.
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1 An examination of the above table will show that the demand for
synthetic rudbber has gone up from 197,957 tons to 352,910 tons over the

period 1963 to 1967.
major consumers have been Japzn, Australin~ and India.

This represents growth rate of 15.6 per cent. The

Consumption is .
also now increasing to apprecieble extent in the Hepublic of Korea,
Philippines and Iran.
of the total demand for synthetic rubbor ard polybutadicne demand rose
to 42,000 tons (14 per cent) whereas the demand for polypropyl¥nd remain
nbro or less stationery at 31,000 tons. In India the major consumption
was XAR whiobh represented more than 95 per cent of the s;fnthetic rubber

in 1967 in Japa. SER accountea f.r 65 per cent

’ demand.
T™he ourrent demand for detergents may be sean from table IT-10 below,
Tabie II-10
) 4 tergents in countries of ECAFE
Sadeods e . _(Unit: tons)
India 1 1967768 18,000
- — Iren 11968 | 40,000
- o Malaysia 1968 12,000
- Pakistan 1967/68 2,500
Philippines 1966 1 3%,516
1 S:agapore 1968 6,000
Thailand: " 16,000
Viet-Nam, Rep. of | 1967 1,059
Australis 100,000
. Jspen 1966 425,519
| *\ .
by Sources: 1. Report of the AIC Pact-Pinding Study Team

-y
5

w——— e .

- gr——

on Petrochemical Industries, 1968

2. Jepen Chemical Annual, 1967.
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Because of the problems in procurement of vegetable and animal fatty

materials the soap is being replaced in a major way by the synthetic deter-
gents in many developed countries. Similar trends are bound tc come up in

this region alsc and the demand of synthetic detergent is expected to rise

quite steeply during the next 5 years.

Pesticides

Next to fertilizers, pestiéides are now recognized as important imputs

for intensive agricultural production and the pesticides dewands for the
region arc likely t> grow in the coming ywars. At the moment, Australia,
India, Pakistan, kepublic of China and Japan are the only producers of thesc
chemicale and the demand of *he - ther countrics of the region are being met
by imports. An :dea of the tctal imports of all these countries can be had

from table 1I-11 given below.

Table II-11

Import of insec+icides, fungicides, disinfectants
into the ECAFE developing countries

(Quantity in metric tons, value in US$1,000)

I
Country “ 1965 : 1967
Quantity ' Value Quantity Value
Afghanistan 244 126 - -
Burma 764 444 - -
Cambcdia 4718 492 - -
Ceylon 2,189 1,345 2,701 1,859
China, iep. of | 2,385 2,840 2,818 3,797
Hong Kong . 1,316 975 1,121 .- 888
India 12,946 5,05€ 6,898 3,186
Indonesia 1,51% 1,345 4,772 7,073
Jroon 6,663 3 598 6.322 5.982
Malaysia R TNy 1,994 1,562 1,639
pakﬁm Dl > 701 3,896 3,213
L [459¢C 7'9” 1N 5,830
Pblllpp1nes 2,104 1,372 11 52; '
Singapore - ! '6é§ 1.332
Tball?nd 5,612 3,359 8,725 5,410
Viet-Nam, licp. off 1,202 604 8713 1'159

Source: OQECD Commodity Trade: Exports.
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The total demanc of pesticide in the region is estimated at™

Carbon black

Demand for carbon black comes mainly from rubber and printing ink

g
H
H
4

The growth of this may be seen in table II-12,
Consumption of carbon black in the ECAFE region
. (Imit: tens)

Country 1963 { 1965 | 1966 1967
China, Rep. - 555 e Zy 100 ¢, 5988
India 1,484 L, b, 774 29,615
Iran 4,500
Korea, Rep. ¢ 2,306 4] 4,255
Malaysia 1,457 2,430 el y o 32
Philippines 4,008 558 T L AL Ll
Singapore 704 1,18 1,74
Australia 15,400

Japan Ll et Ld7, 140

Sources: 1.

2.

chenic

- Report of the AIDC lact-Uinding Study Jeam on Petro-
Incustries, 1568 ‘
Japan Chemical Week 1967 September 14,




ECAFE region has sizable petrochemical raw material rescurcés in the

form of oil and natural gas. An 1dea of the 0il and gas pré&uction in some
of the countrics of the regicn can be had from tables ITI-1 and III-2.

fable 1II-1

Crude .1l productlon un o untries _{ ECAFE region

. e " " (Unit: 1,000 tons)
Country 15f 1464 1965 1966 | }

LBufﬁZ €6 €56 cA5 568

China, Hep. 3 ( 19 | 32

Indi: L1,65¢ 2,410 L2 4,647

Indonesia 22,70 | 4ty 25,818 | 22,455

Iran 73,557 A4, 61 4,126 105,445

| Austral:ia - 19 1Y 431

Source: UN Stotistical Teartook 1367

Natural gas productic s ceuntries the ECAFE region

Py oy

(Un1t: millizu cu meter)

C_untry 161 1564 14£5 1566
! . '
Burmg | 1% - - | -
i
China, hep. - | 51 16 sl 435
Lo , |
Ind riesiz 241" e < 846 1,601
Tran 1,1 1,152 1,230 1, 386
Pakisto 1,1 | P 1,000 -
Australin 2 { 4 4
Japan 1,674 1,521 1,7¢% 1,777
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The natural gas and some light fraction of oil specially naptha
available from refinery operation constitute essential and widely used
feed stocks. The posivion of these raw materials in countries of this

region is given belou,

Australia

The Australian crude oil production in 1967 is estimated at 22,000
carrels per day against a 1966 production of 10,000 barrels per day accord=

ing to the World Petroleun Report, 1948, Table ITI-3 gives the main %
sources of oil and the characteoristics of the oil available from individual
sources.,
Table I11-) ,
Austrolias Pnolysis of oil
Barvou
deonie _-dnlrrd ilerlip® falibut* Kingfish*
sravity . - e T
53 0.804  C.B35 - 0.773  0.814 0.797
TS TS 0 S e 51,5 42.2 46.0
© Supmr s,
v cent 0.025 0.05 0.06 0.1l 0.13 ™
Distillation Vol,
per cent |
C, 2ad lighter 0.5 2.4 4.0 4.0 4.0
O - 375°r ) 1.1 37.4 45.5 32.4 39.8
3ITE - A0TF 10,5 12.4 13.5 7.7 7.9,
10°F = (00°F 19.4 5,2 26.0 19.4 17.5.
06°F - 1000°F 23,0 “1.0 10.0 34.0 26,9
Pesidue 7.5 l.6 1.0 2.5 1.9

- ——

H
I
‘ * Proliminary assay only. , e =

. koo R Loy
S e

ol
s
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Production from Moonie commenced in 1964, and from Barrow Island in
1967. Production from Bass Strait fields is llkely to commence in 1969,
Refining of future cutput is. expected tc give a range of predugts which
could include some petrochemical feedstocks although present avallablllty

B appears 11m1ted.

.- . Natural gas
Gas is ~vailable at six lccations and an analysis of this can be seen

from tzble I1I-4 given below.

 Tagble [11-4

- T Australia: _Analysis of natural gas

| Palt | Gippsland
Field Mereenie | Valley | Gidgealpa | Gilmore Shelf Roma

"Ng % 10 4 2 6 3 4
co, 4 0.5 0.5 16 2 1 1
CH, ¥ 73 83 76 85 93 - | 86
CHe ) 11 10 4 2 2 5
cy 4 2 1 0.5 0.5 2
c, 1 0.5 0.5 0.5 0.5 1
Co ' 0.5 \ 0.5 045 0.5 0.5 0.5
Cg 0.5 0.5 2.5 0.5 0.5 - 0.5
Sulphur Sweoet Sweet Sweet Sweet Sweet Sweet
BTU/scf 1,290 1,310 1,520 1,210 1,260 1,2801

The expl.itation f£rom Romn, Gidgealpa-Moomba and Gippsland Shelf is due
to commence in 1569. 4 very small quantity of gas is used in Roma. Most of

the gos is committed for supply tc the cities cf Brisbane, Adelaid and

Melbourne.
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China, Republic of

Natural gz;ié‘ reserves are eatima‘;ed at 27,000 m. cu. metres and the
present production 1is 2.7 m. cu. metre'per day. The gas is uﬂed for manu-
facture f ammonis methanol and as fuel. The crude oil reserves are very
limited. There 18 a rofinery at Kan Hsing with a capacity of 120,000 BPSD
uging middle east crudes. Ine refinery products demand and supply pattern

may be seen in table TIl-5, - -

, Tgble L111-
Republic of, China: Production and demand cf petroleum products
(Orit: 1,000 k1)

AT Prescnt Future (1972)
Producticn Demand Production Demand
Fae'r‘aﬂ -1 1,300 Laoe L 2,000 | 3,700
"7 Ibieser | s0c w00 | 600 600
uasé.l';ne ‘ _4}) 400 1 600 , 600
Kéfoéene ) é6 30 20 | 20

Availability f raw materials for further petrochemical manufacture
appears to bve limited. It 1s, however, understood that the naphtha
requirements of cracker which has- rocently gone inte-producticn will be
met by the refinery.

India
0il ' \
There arc three major fields in Gujarat and four in Assam area.
Crude reserve has been estimated at 141 million tons in 1567 ead
distributed between Assam fields und Gujarat field at 76 apd 65
million tons respectively. The Indian crudc meets A0 per cent of the

demand and there is nc possibility of surplus 51l being used as a feed-

stock., Typical crude analysis 18 as follows:

o
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Table ITI-6

)
3
' India: Analysis of crude oil ;
, Jugarat ' ' Assam | !
{ Ankleshwar) (Nohark,tia)
Cravity Abi arn b
Sp. Gravity U.T86 0, 8645
B ! Z
T O -
Pour pint -15 -30
Sulpnur, Wt, : -
. e ..4. DEr QR . 2,04 0.28 i ,

Refinery throwrh put ain 1947 uas 14.4¢ million tons and the refining is

- C e el - - e
being corried out in § refinerics. The sroduction and demand pattern of

various oil products IS ae per tarle [.[-/,

PR B T Ty SR, -~ - e -

Table I1I-]

Indias Production and demand of petroleur products

. . (Unit: 1 m1ll;
1567 T 1972 ton:
N | Praduction 1 Demerd Production Demand
Light oil 205 1.6 4.3 51
Kerosenc 245 10U 4.4 4.0
Diesels 40 1. 6.4 6.1
Heavy ends S 5.6 8.1 7.6

At the present juncturc therc is a nephtha surpius but with heavy deman

for fertilizer ~nd petr-chemical manufacturing, the surplus will be converte:

into defici* bef're 197Z, The naphtha plan of ccnsumption covers the petro-

chemical and fertilizer demand.
i My

i P Tt . T
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Gas
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Associated and non~-assoctatedwos-resources in India are estimated in
.1 at 69 bpiliion—evbte-metre=T mmmwmds in

wjarat and 3 in Assaom,

roodu~tinn 1a

~.2 present prcduction 1s comaitted for

“or and power generation. IyD.Cak.

1,000 million cublc metres per year.

nzoufacturang of ammonia, domestic

05, Wby sl d& gaush. halak.

ple ITT-8
Indiec Aazlysis ol notural g0s
- -y ————. 'y-“.‘w T — TR RS S SRR e S -y
EINCICIS | Cnnmtoy Assanm Assom
’ aicted rn-ngooclated Lean Rich
N . | | -
otheme | 66!,6;‘6‘5"9;2.- e ADle { RPN B0 LG
eloone 13,0-10.4 11,8 "y 37
- ,‘“Cpm’,? . 10 8"" ‘1 5.0 105 f,/). D
stene (i) 2.0~ Tu0 1.2 0.1 1.4
i *
v e (n) 3,0 .50 1.5 0.1 1.6
| .
i 7:=r Hydrocarbons - i 0.1 09
e .“i......,o-f;i‘,pxa .. 1.0 2.6 .6
v . - - - 0,5 N
2
T . [ENY 1 A
111 valuc pot - . e b Ul ] L, 144
;‘...._..a,.\.‘.l, _.; v g . - — . J g A0ehy
R .’/(‘u ft egross l e 41,002 1,262
; T A T A W oy T § A G 20 T M »
- ,/...,a N ‘ @ b b ——— g . —
RN ? ;
!
ML

“This country is a leors? srcucer of both oil and gas. !ost important

;> are Minas, Duri and Bevacnn in central sumatra and Rantan in north

T e 011 nrcduction in ¥ lizentan

rmainly at Tandjung 1s lnrge. Some

Torise hag been produzed 1n Tova, Ea:ides these new fields ~re teing

“Yrmed., The 211 procuction ntgrnal

- e e e o e as——— . v———

oin table T11-9,

‘rcflnery delivers and cxparts are

. A @ A ————— ———_—

3
b
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An idea of the guality of crudes available can be had from the following

Table I11-9
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Poge 35

- Indonesia: Production, export and refincry delivery of oil

(Unit: million toms)
Year Production Exports Refinery deliveries
1960 20,606 10,7 )b 9,748
1961 21.287 11.428 9.459
1962 22.747 12,663 10,124
1963 23,231 13.200 9,031
1964 26,851 S 17.728 9.123
1965 el. 0k 17.537 10.018
1966 26.778 17.568 9.210

analysis given in table III-10,

table I11-10

Indonesia: Analysis of oil
Source N3 Sp. gr. Pom pt. Sulphurﬁ:4
North Sumatra
--  latan 18.5 0.7861 -30 0.5
Central Sumctre !
Minus 35.8 - 55 0.06
Duri 22,2 - 35 0.18
parafinic
Bekasap 31.3 0.8687 38 0.11
naphthanic
Lirik 34.3 0,850 100 0.96
Kalimantan 40,2 5.824 109 0.20
parafinic
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The Mina& crude is very waxy and forms bulk of the export. There

are 3 1arge refineries (2 government cwned and cne private Stanvac) with

4 copacity of 196'GUC“BPSD'1n&-thPae small cneg with a casacity of 4,500
éro aggregate. ' One more refinh-ry of 150,0@0 BPED is scheduled to ge on
wbream_bx 1971 3t Dumal. 'Proﬂuction tnd demend £or petroleum products

in 1967 and 197? has boen apoossed o3 piritable TI1I-11.

| Dodle 1iL-11

i v ol

Indonesia: P P;~du¢**oa end (rngrﬂ cf refinery products

Tia e e

(Goit: 1,000 barrels)

B E T ?E’é?“"?wi\;f;{gﬂ

(1gory | (1972)

Avirticon pasnline 124 182

Motor sascl i . 16,22 12.549

Lviation turbin. : 1,1 610

Kesamne T,y 15,002
r‘”“~~--~-Automuxjv04ﬁigg§l {‘“ 4400 2,001
:"""“:‘“‘“r Industrinl dicsel r 2,4?1 4,403
Fael 017 ! 13,273 7,303

It will be secn from .he hove tahle “lat because o1 the high

i
woue-d of gasoline ccmpared t< otbher predusts the nophtha is not likely
t5 be surplus. TIts price au-itsd 19 hiegn for thr;chemlcul operations,

i
Gas ‘ , :

There are number of gns & :osits cad redeny disdoverics at Tjeribon
. ) ;o o )
Sield “are-promisang.-.Proguots u in 1/07 1:om thﬂ rain arcas may be seen
“rom table II1I-12.
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s adll Table III-12
- ' : Natur roduction and reserves, 196
Sl ‘ (Unit: billion cubic feet)
Reserves
Productiocon non- Associated
associated
F‘
North Sumatra 9.3 - -
’ Central Sumatra 8.8 - -
South Sumatra 82.6 443.2 475.3
Java 0.3 - -
Kelimantan 14.1 -
Total 115.1 44342 475.3

A typical analysis .f the Indrnesian gas 1s given in table III-13.

iotle 11]-14

Indonesia:

Analysis of gas

Gunung Kemeln Limau Vest Java
Cl 22,0 62.3 ) 91.8
C, 18.5 6.4 )
(/3 31.8 4.5 0.9
e . C 11.0 . \ ,.
4 1.9 2.3
C5 2.5 0.3 -
CO2 14,2 24,2 0.8

i




i

The gas is likely to be used by the Palembang fertilizer Flant,
The reserves in Java field are being proved but it is probab1é~~that large
quantities will be available. However, the reserves and prices will have

1o be properly estimated.

Iran

0il

With a reserve of 5,200 million tons and an estmatcd production of ‘
144 million tons ih 1968 Iran is one of the world’s largest producers of

il and could claim itself to have important sources «f raw matcrials for
petfdchemcal industry. A wide variety »f oils are available from dif-

ferent sources in Iran and quite : few of these are light oils. 'Hm}ever,
as therc is large avoilability of gas ond naphtha 1t may not be'necessm'y

to use light cils as raw matcrial.

[

Refineries
Refining capacity of the refineries at Abadan, Kermanshah and Tehran
i is about 524,000 barrels per day and the refineries usc Ahwaz, Kage Safid,

Lali and Naft-Shah crudes. By 1)71-72 capacity will increasec by 46,000
BPSD with commencement of produc 1. from uhl;<7 rofinery and increase of
capacity of Kermanshah. The Iramin de"mnd f'rmter spirit 1s likely tn
be only a fractior -f the t-otal refinciy chnpacity and the supplies of
light fractions =nd papntha may be c¢onsidured high and would be able to
_sustain petrochemical productinn of a large magnitude.-— La view »f the

{ large surplus of light o1l and naphtha the prices of nuaphtna were low,
Recently prices have gone up but tneyj: may settle down at %15 per ton

without discounts.

i R A

i o, -
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The associated gas availability is also very high in view of large oil
production.. The gas oil ratio varies from 480 to 1,000 cubic feet per
barrel and 650 feet per barrel may be considered good average. DBased on
this associated gas production would be of the order of 1,700 macu.fte per
day.
portionate yearly increase in thc oil producticn, Thus by 1572 2,500 m.cu.fgi

This wili rise at the rate of 10-15 per cent per year with a pro-
. of gas may be available in Iran. The presen* gas consumption of 200 m.cu.ft.;
per day is expected to go up to 300 m,cu.ft. per day with various utilizatior
schemes and proposals. An additional quantity of 6C0 to 1,000 m.cu.ft,
per day will te supplied to Russia according to commitments already madc.
In view of

A pipe linc of 1,100 km. 1s teing laid t5 carry gas to lussia.

the above details it could be secen that Iran v}l have 1,000 to 1,200 million*

-

demands.

The gas availatle for internal consumpticn and supply tu the Soviet

Union will trve i following anulyeis .8 shown in t4blc I1I-14,

tatie 111-14
- Iran: Analysis of ratural gas
- *T i Averoge gas j
Hunge i Analysis of gas to .
(Volume | bc supplied to '1SSk a?g'?{ﬁ;:
per coent) (Vclume per cent) per cent)
c, 67-85 83 8.3 .
02 Te23-11.45 12 9.73
03 340 =5.0 3.5 4.4
i-CA 0.34=5.0 1.5 0.47
n-C‘1 0,90 = 1.5 1,17
n-'C5 C.24-0.38 - 0.29
i-C5 0.22=0,3% - 0.28 .
06 0,22 =7,30 - 0,25
07 plus 0,00, - 0.09 3
Cg& 0.45~5.20 1,0 max, 3445 ‘
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The supplies of natural gas to the Soviet Union would mean 96 m.cu.ft.
of gthane equivalent. but womld still leave 146 m,cu.ft. per day for use in
the country on the basis cf average a.r{alyms. Even after maklng allowance
for change in bg:rx;);;c‘lon and veriation in producticn of gos 3,500 to 4,000
tons STothame would Yo reatily avmilable os cthanc for c-mwersion o
ethylene. Iranian gas could thercford form o very large source of cthylene
at very competitive prlces. 1t has been estimated that liquified ethylenc
could be produced and be made available CIF South East Asian ports at less

than USS cente per lb.
|

Refinery gascs arc also availablg in large quantities containing

propane, cthanc and cthylenc. These dould also form another raw material

source but 1t may not be necessary to turn to this in view of natural gos

and nophtha. availability. . -

[ e

J apon

Crude oil productisn in Japan dropped slightly during 1963 to 1966
from .75 million tons tu 786 million tons in 1966, The proved reserves
have alsc gone down. The gas production incrensed from 1,209 m.cu.m. 1n
1263 +~ 1,826 m.cu.m. 1n 1960, Due to 1imited wvailarilivy trom internel
seurces Japan hns importcd progressive 1y lareger quantities of crude oil for
refinirg. Imp-ris 1n Larf were 1700 million kel litres. ‘me crude o1l
wmperts are expucted toincr.osc s L f per cont oond may roach 16f millinn
kilo litres wy iy71. Importe 0 raprtha to @ over thoe gup betwoeen prijected

domestic production and conpumnptlon

Korea, Rep. Of

. ———

There are nc oil or gas dcposts - only petrochemical raw material
available 1is naphtha from refinerye. e
Therc ie cne refinery at Ulson, Froductisn f vari.us petroleum

products and demand in 1968 and 1372 may be suen in table 11I-15.
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Iable 111-]3
ot d of oil product
t S STER N (Unit: 000 barrels)
£
i r}:‘ 7" ; Product bemand ~I
o 196x L A 1072 T
Gasoline 5, 1CC 4,415 7,926
Treated naphtha 156 45 120
Untreated naphtha 1,55 [N 1, 565
Kerosene 2,49 Ry 4,141
Diese] 9, 50C 74694 10,867
LRFO 3,17¢ Syl &y 172
Bunker-A | 143 c1¢ 600 |
Bunker-C 16,100 iyl 4 64,682
A naphtha cracker, ap ar-matic plant and ammonia production has already
been planned and their requiremcnts of naphtha may not be adequately covered |
from awallable naphtha. e cracker is planned near Ulsan refinery and ex--
pected to give ethylene, propylene, butadiene benzene and cyclohexane for
furtner processing.
lavein

There are no o1l or gas resources. (here are 3 refineries with {two Sh
and one ESS() 4 combined capacity -f 120,00C BPD. There 1is a heavy gasoline
consumption and naphtha surplus limited to availatility from ESSO (at presen:)

exported ) which ia committed for suppiy to an ammonia plant.

ggu@

Q1l

011 18 available only in West Pakistan near Attork in Potwar Basin, Oi
production has been as follows,



e U £z wi : ¥

-

able -~16 e

© 7t " Pakistans Production of oil |

S (Unit: barrels)

- e Year Production

e 1962 2,922,070 :
: 1963 4,137,701
1964 44 374,870
I Vs ydt, By
1966 ey gt
16T 3,177,780

R IR

B L L

"7 The present productiir W o neliered! adeguite to meed 1Y per cent

of the-¢eumdeies! demande, -~#Kecen®ly nil oo il oLl hoe improved and oil
from new fields of ro1 vorang, ouatoant Moy tands could mean o higher

percentage ot ndegene us suprliss. it Yoatal o1l prosfuction even with these
rew finds wi)! still re iradeguats Y meet ‘he demand.

The present ageregstor refarnor, - adrty s fl, e BEDL A lube o1l

o of

plant of 550,500 vons/ye a ki ty e teany expanded to o4 1,7 millinn

PO/l capw ity revtinery. A refiner, f 1.0 miilion tung han rec ently
sone aroproduction at Thittagorg .o Bast D okagt e v ith these rlanred
expansions o retinery capacity of 40 A0 millior tons bty 170 are expected

ir kest Fakidtarn and i metric teons an B0t Farista..,  oh Raphthia avalle-

ahility after tiking inte consiteratyion demanid foromocox apirt blending

Fei fuel tlending ana platf.rming will be o1 *ne rder of 11,000 tong per

@

arnum and this could increas. ¢t~ - p A tems by 170/t Against this

avallability the requiremen's of raphtha for propesed petrochenical complex

o1 Karachy would be 70,000 *ors Yy 570 and this may go up te 145,000 tons

¥

-

ty 15379, Some naphtha will be required as fuel in East Pakistan and the

- B S

surplus of rnaphtha will only be raginl.
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Pakistan gas—fields areriéh"anﬁ“%he gas resources are estimated at
20 million/million cu.ft. (600,000 million Nm3). Against this the consump-
tion is 300 m.cu.ft/day of 0,1 million/million ca.ft. per year., Thus there

-~ —

is scope for 'E;eaier utillzatfon of thas g’asra.s n feed stock., Price of the

gas has been frxed by the government at™10.% US cents per million BTUs

purified ex Sui gas field in West Pakistan wnd Extitas field in East Pakistan.’

Analysis of gas from major ficlds and availability is as per tables III-17

and III-18.

Table III-17

East Pakistan: Analysis of natural g£as

i

Habi Ganj | Kailas Tila

Rasidper | Titus
Reserves 1012 cu.ft,
balance as at 1 July 1968 1.06 2.25
C1 98.2 97.2
C2 1,20 1.8
C.

3 0.2 0.5
C4 and higher : 0.1 De5
Nitrogen C 0.3 | -

‘A
CO2 - -
Hydrogen Sulphide
Grains/100 cu.ft, - -
Mervaptan Sulphur
Grains/100 cu.ft, - -
Gross hecting value
BTU/cu.ft, 1,014 {1,039

1,28
57.8

1.’5

0.1

1,020

0.6
95.7

2.6
0.9
0.4

0.2
0.2

1,00




i

Table 1I11-18

o t Pakietan: Analysis of netural gos 3
[ Sui Mari Uch, | Khairpur .
- f
| Reserves 10%%use. | T N {
" balance as at 1 July 1968 5.86 | 3,90 2,50 1.00 i
¢, ' 88.52 | 66.2 2743 12.2
c, — - - -- 89 | 0.2 0.7 0.2
Cyromn - 1t o726 - 0.2 0.1
C4 and higher 0.37 ~ 0.3 -
Nitrogen | , 2.46 119.5 | 25.2 | 16.9
co, | - 0.3 | 44.7 | 46.2
Hydrogen Sulphide
grains/100 cu.ft, 92.2 - 3345 2.0
Mercaptan sulphur .
grains/100 cu,ft, 3.8 - 10.2 | 46,0
Gross heat ingh value B |
BTU/cu. ft, 933 674 308 13C

The analysis, however, shows large avallability of gases high in

methane and low in C, + and these may be suitable for methanol, acetylene

manufacture,
Philippines

There is a small -0il field in Cebu which has not been commercially

exploited yet. Supply of gas from IPIL field near Manila has been earmerked

for local use.




There are 4 refineries with an aggregate capacity of, 180,000 BPD of
atmospheric distillation aj1d~'44,800;BPD of vacuum distillation. The demand
and supply position of crude oil may be seen from table 1I1I-19 below,

t

Table I1II-19

: i '
ﬂ‘-« tlippines: Productlon and demand of petroleum productg

|

i: s % . ) “
' !
g ;

(thousand barrels)

L | Production | Demand
. '
Fuel o1l 16,607 | 17,600
Diesel oil 9,426 9,500
Kercsene'| ’! . 2,862 3;0.(.)9.4 S
“ Motor spirit/naphtha 13,911 15,700
Refinery gas 450 600
‘ Others 657 1,300
Total 43,913 47,700

Singapore

_ There are no oil or gas deposits.
(2 by Shell, 1 by Mobil and 1 by BP).

supplied to ships and there is a considerable surplus of naphtha (as may be
seon from table III-20). The naphtha is being supplied to Viet-Nam but may

become spare under normal conditions as a feed stock around US$17 per ton.

There .axe, however, 4 refineriés

This may be a good naphtha source in the region.

Large quantities of bunker oil are

ID/¥0.34/5 |
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H ucti d demand 1 t
Present Mutura ' 1972°
) qt
’ Production Demand | Production Demand
;5 . . ) _‘:‘ i
e a Fuel oil 140 20 50 30
Diesel 7.0 4.5 16 6
Kercsenco 1.0 C.b 4 0.8
GCasclene £.0 340 17 e 4
LPG 0.5 0.4 1 0.6

Some refinery gas may be availablc but may be expensive as a
feed stock.

Thailand

‘here are two small deposits in Thailand but no gas field - oil
deposits are at Mae Soon and Boch Ton Khan but only one 18 exploited since

the refinery is designed t. ucc isphaltic crude and produce heavy products
according to the demand pattorn.

~ Naphth~ - § refiners (2 small and 2 big) with an aggregate capacity
of 62,000 BPS are 1in production. Demand pattern data is not available
with naphtha surplus is ilkely to be limited.

i

rem e m—— i mmen v+ caabm— o e e s e

'—,’a_; H )

91,
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Having oxamned the current consumptmn of various petrochemicals in tif
region £t would be inferésting 6 #et an idea of the growth of production irj
the region and analyse trends in production into different groups of petro—
chemical products. .'

Plastics and synthetic resins

Production during the last four years may be seen in table IV-1 below. §

iable [V-1

Production of plastics in countries of ECAI'E region

(Umit: tons)

Countr 1364 1064 1965 1 )66 1967
China, itep. ot 14, 800 22, 100 Oy 50O 44,600 63,40
Ind1a R Vi Y1y 100 A0, 400 19,400 AT,10
Philippines LLy o 14y 000 1Ay Tuw | 16,200 15,204

Teral Develnpings

Q‘OE{;}EE.{&? = ":‘:::::‘:J::: :z:;:}{’{g:f/:v' - 'éi’tdﬁ)(;’*- :_::;;:j!(\()‘:‘}-;tik':*.%::llwgggzqm::i;z!:é(%
Aust.ral 1.1 e v S0 17 ' L i ] ’ ")ﬁ‘)‘f) 1e )1'6()(; 145 pt’i‘(
Japan 1,601, 500 | 1,489,800 2,6TH,40 |

Total Develcped
Countrlnv

Sources: 1. Japan Plastics - 1564765, April 1967 .
2. Statistical Yearbook, 1968, United Natisns.
3. Data supplied Lv srovernment,
4.  nubber and Plastics Age International, June 1968,




It Ll

An examination of the zbove table will show the production of plastice
in the region hes risen quite fast and the growth rate during-1963-1966 was i

23 per cent. ~Thd Jipanese production has almost doubled during the period

1963-1966, In 1966, the Japanese share of the total regional production was

88 per cent. The growth rate between 1963 and 1967 is 26 per cent and the
1967 production hag “shown once more a big jump in Japan. Data regarding
production of different plastics and resins was available only in respect
The production of major thermo—

of Japan, India, and Hepublic of China.
2 and thermo=

plastic and resins in the region may be seen from table IV-

setting resins in table IV-3.
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Table IV-2
!22!!9‘122 of thermoplastic resins in the ECAFE region

. Rep. of
Japan | India China Korea | Total
Polyethylene {223,400 | 7,923} - 231,323
Polyvinyl-
chloride 348,900 | 3,906 | 16,751 369,557
Pclystyrene 68,800 | 5,515 - 74,315
Polypropylene | 21,200 - - 21,200
. 1964
Polyetnylene | <o, ,400 | 5,057 - 298,457
Polyvinyi-
cnloride AT, 800 | 9,204 | 23,198 506,202
Polystyrene 100,400 | 4,817 - 105,215
Polypropylene 19,500 39,500
1969
Polyethylere Sy Lo b 15,508 - 409, 808
Polyviryl-
chicride G O e, 1Ty ] 29,305 520,484
Polysivrene 100,50 L EA6 15¢ 131,338
Polypropy ler: R . 57,500
1966 |
Polye'  eme | 551,000 | Lo, ey - - 565, 329
Polyvin, i-
chloride AR, 0 L Lo, T46 | 44,175 21€ | 544,886
Polystyrene Vaaglln ] 5,791 | 1,450 - 206,241
Polypropylerc L 98, 500
1961
Polyethylere | 747,7¢F4 1 4,051 - - T57,515
Polyvinyl-
chloride Lty 01| 14,000 | 61,7179 7,000 {780,742
Polystyrere | o75,011) 5,931 1 1,579 - {285,181
Polypropylene | 152,318 - 192,318
Sources: 1. Japan Flastics, 1%64/66,
2. Monthly Statistics of Japan Bureau of Statistics,
Office of the Praime linaister.
3, Informaticn supplied by governments.
4. Report of the AIDC Fact-?inding Study Team on
Petrochemical Industries 1968.




(Unit: tons)
1 T;’.‘j ¥ . v‘f‘
Jopor ; ihaid 'l‘;;l,i otal
- a—— }- > ..-‘w il

1963 ‘

Urean 20R 800 | 4,338 - 213,130
Phenclic 6,,€Ju 2, B - 67,450
Melamire 27,733 - - 7,800
Uneat.,

Polyestcys 21yl - - 27,800
195

Urea 242,500 | 4,801 22,88y [P70,188
Phenclac 77,500 1 3,2¢5 472 81, 397
Melamine 32,900 - - 55.}00
Unsat,

Folyestix [T - 43,400
1969

Urea RTINS PIARUUR I P LTS
Phenclic VLSV SN BT 7G8 s S Ate
Mclaming A7 - - - 44,000
Unsat.

Folyestar [ - - {y S
1766 ; '

Ure- ' TG00 1es,
Pherol in ) N B AT B UL T
Melamins: CoL - - 7,100
UHS"Lt.

Polyes*er NN - - 4ty 106
19¢7]

1 i

Uren 4 st - SE ATRENS 0L
Phenslic 1o, ‘ Ly E 1,60 Vi, Tl
Metaine 7. " 74,941
Unsat. |

Polyoster L | LY,
Sourcee: 1. Ty ilno L hgrale

2. Int —wation ro-plled bty govirnments,
1. Rzport of ‘r. Puct-Finding Study Team on
¥ .irochomica! ilndustrics 1968,
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Synthctic rubber production has increased from 115,400 tons tc

328,432 tons in 1967. The growth rate has becn 26 per cent in thus period,

= However, the number -f countries producing rubbter 18 only threc. Jopan
L ~ccounted for 86 per cent of tie 1967 production. Data regarding produc-
; tion of synthetic rubber 1s shown in table 1V-4.
1 Table IV=d
g . | ‘
; Predugtion of synthetic rubber in the ECAFE region
: : (Units tons)
!
—an Country 1464 1964 1565 ‘ 1,66 1967
Ind1i> Ty Ly y 1 '\*:f: 4
Tot:.l
Developing
Couniriv: [y 1,7 v | 21,88
Austriaii’ i, e R t AR 200
Japrn Loy s T iy M
ictal |
Developed |
Countries tao Ay Pleyde Chey b o £,94)
{
Grend {
Total \Lz?,¢u# TR N LTS AP l;“1,f;4 Loty 432
Sources: L. UM Statictaesd Toarkok, LT
>,  Burenu of Stotinuicn o Prame Minaster,
Monthly Statisties 1,66, September.

Out of three rubber producing countrics India produces only SER rubbcer.
Japan produces a wide rang- »f synthetic rubbcer. Dnta regarding production

of these during the last four yearsc mey be sCen 1R table IV=5.




Iadle V-5
Japan: Producticn of synthstic rubbers by types

(Unit: tons)

* . - AN TG W S G SO e
1963 1954 1965 1966 1967
(Jan~June)

High styrenc 6,200 1 6,009 1 5,511 10,464 5,762
SBR Crumbs (oil

Bxt, excl.) | 27,575 | 25,77 | wers| 47,217 24,229
0il Ext. A3 907 | Su,674 | 63,291 83,40 53,183

1

Latex L2000 21, 13,43 Il 4. 14,744
NBR Gy 506 6,043 #,151 4,884
Polypropylcne, | '
Polybutadirnce £, IR B I O A A i, AR7

A U AU DU - | ——
Total Mooyt e sl TSl so0 L 2oy | 14,689
- S s e ——— n p a2 ) —

Source: llepsrted an Iy vostrr Jrnui, 1908, quorterly Spring
i)pe,'r'f:‘; .”;7. A_‘. e o ) R - ——

» . -
Synthetic fibrec are oo posine 1 Lt countrica, the production

performance of the o ryv Lo ¢ oo i b7 7o IV,

Production . f gyntt t:~ 1+ - i\ courli'en of the ECAFE region

SonEN rTLL o cn ol the ECAF
. . S R {Unit: tons)
Country . .o f 1505 1067

. i — .
China, kepe of b L3, ol aian |y 00
Ind1n I 1,113‘ 2,000 2,70
Korea, Iep. of 0 L,qlﬂi 1,820 2,220
Pakist~n i i e 150
Austr.lin OO T, 10,400 1t s0
Japan ZOR. 9 ‘75C7“W7! 07,500 }457,000

Total '/IJ« 2 %; ,,;1”; LG AT, 320

Source: 1, UL ¢t <lic .. Vorrtook, 1967,
2. WAL 1 wim ot sivelorntnd Frospects of
Tn-? de Piise Industry in Asia and the
Tooy sty 106n,
3. Textilc: Orzaron.,




R

The synthetic fibyrc production has increased at 22 per cent during
1963-1966. 1In this field also the major share of production is from Jaepan
which accounted for 95 per cent of the rogional production in 1966, The
synthotic fibre producticii in wll othsr.countries is at present based on

imported monomers.

Production of major synthetic fitres in Japan may be seen from
table IV-3, - - —=--o o< T o ”

- [
-~ - -

drtle 1v=7

Jepen: Productica cof rpjor synthetic fibres
(Unit: tons)

P'-'-i. -o"] h % TR EER BT B W W TR awDee e - W W e
1963 1684 1,05 I 1967
(.1 r=June)

s S - o A A . W U . GG - B ¢ My a—— -

Nylen £2,052 119,121 } 117,972 | 146,020 ga, 128

Pelyester| 42,000 |ty 9 o) O s, H120,750 (G, 657
Acrylic [R5 B RRTICHE B P PLey Syl YR

. , | . N - ” ‘

Vinylcn Ty 376 0 4L FT0 "1, 05 oy luy 273,629

busmens - - - - - e - -——‘ e x W e o e o — . o Ak - - —— -

Source: Lo ontiind davnay, 1977,

In India in 1) ¢ V%6 -olyenter production occounted for 45 per cent
and 57 per cent of ‘i tolal produc’ ion,.

2. Production coner 2 ans 1n o »~tion rod naderiay
e ———. s - L. wns I WD U e G W VW A1 B AP

During the lasit - 2r “uo years o fou sountries have installed sub—
stantial productica ¢ ~ities Torr-wuf ctusing of different types of petro-
chemicals, ‘Tue~c cor 1o ace voi ceutiong ol stream and in the next year
or two will refloct in ra-cosed production from these countries. Detuils

regarding present ircic ol ¢ 2iti~s in different countries and expanslion

of these faciliticc ind “wzy ig given ierenaftier,




N

Australis
Existing capacities for manufacture of petrochemcial products are
as follows:
Plastics and synthetic resins HNo, of plantg Total ¢ it
o {tons per year)
Polyethylene 3 57,000
PVC e
Polystyrene 4
UF resin 7
PF resin T .
- - ' ' {

Synthetic fibres ;

Nylon 66 3 B S 13,400
B . i

Polyester ) 4,500 ‘ |
Nylon tyre cord 1 ‘ 1,600 ’

Synthetic rubber 2 60,000

Carbon black l 62,500

Detergents 122
Organic chemicals
Vinyl chloride 2 35,000-40,000
Vinyl acetate 1 5,000
Phenol ) 2 11,000

Capacities for manufacturing of ethylene oxide, ethylene glycol,
ethylene glychloride, butadiene, phthaldéc anhydride, methanol and
formaldehyde have been established.
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China, Republic of

Production capacities of various petrochemical productis are as follows:

- -

Synthetic resins and plastics No, of'n;§§¥g Total c it

lons per year)

PVC 4 73,000
Polystyrene 1 1,600 ST
Urea formaldehyde 2 -
Phenol formaldehyde 1 T a
fSynthetic fibres
Polyester : 2 : 2,640
Nylon & ‘ 6,640
Acrylic 1 3ﬁ‘
Carbon black 1 500

 India
Synthetic resins

Installed capacities for manufacturing of different reesins and

expansions approved and being implemented are as follows:

Resins No, of units iotal production capacit
(tons per yeari

Polyethylene 4 46,000
PVC ——ere® 4 19,000 (expaneion to 80,000
P tons approved and
. o being implemented)
Polystyrene - ' 2 15,000 (expansion to «i,500
tons approved and.
being implemented)
Polyvinyl acebate—-==— 1 .=t .3,000 -
Urea T 17 14,600
i, .
Phenol 4 3,330
Melamine 7 130

Unsaturated
Polyesters 1 600 (to be expand®&d to
1,200 tons)

Epoxy (plant under erection) 600



Bl

Solvents and plasticizers . B
. 'ﬁ,,ﬁ1—-—-—-—-f--E------— , .

The following capacities have already been installed and the produc-
tion wouTd Bé available from the four companies which have already started

production,
Solvents Total production
capacity
’(tons per year)
Acetone | 5 17,000 i,
Diacetone alcohol 4,800
Butyl alcohol 11,000 ‘
Butyl acctate , 2,800
Ethyl wcetnte | 600
Ethyl hexanol 1,600 ) -
2 - Bthy) hexanol ) 8,000 —
Ethylenec dichloride 3,000 ’ 5
Isopropanol 1,5657-;m~'gvhw~~~b~
Methyl icobutyl ketone e ' 3,700
Benzene g S 47,000
wolwene e 000
Plasticizers (Phthalate type) Total production
capacity '
Number of units (tons per year) ;
‘ 4 8,100

ngthetic fibres
Total production

Iibre Number of upits capacity
Nylon 8 12,230
Polyester ‘ 1 : 4,500
Acrylic 2 6,500 S

Synthetic rubber .

Number of units Total production

capacity
(tons per year)

1 | ' 30,000

P
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Synthetic Detergents

Number of units L Total production
’ : capacity

(tons per ycar)

6 e 18,000 (expansion to 22,000
‘ : tons/ycar approved
and being implemented)

gg!tic;dea
Capacities installed Under implementation Totgl

B.H.C. 13 | | ‘
per cent 11,800 14,850 26,650
Lindane ' ' |
D.D.T. 2,800 1,400 4,200
Endrine - 3,500 3,500

e Para‘hhinn~-‘—~-§-~- R -+ et ..... e 2,500 3’200'
DDVP | | 280 280
st T : o |

™ Thiocarbamates ~ 4,300 1,220 5,520

Petrochemical complexes

Two naphtha crackers, with naphtha through put of 60,000 tons and

225,000 tons cach have already been installed and gone into production 1in
1967 and 1968 respectively. The output of the first cracker at full capacity
will be about 20,000-22,000 tons of ethylene and 10,000-12,000 tons of
propylene and proportionate quantities of aromatics and other products, 'The
ethylene from this cracker is being used for production of H.P. polycthylenc
in the same plant, whereas the propylene and aromatics ure contracted for
supply to other companies for manufacture of phenol and other products. The

factories also produce solvents.,

s

Second cracker will produce 60,000 tons of ethylene and 35,000 tons of
propylene, 7,000 tons of butadienc, and 14,000 tons of benzene. Ethylene is

boing used for manufacturing PVC as well as for supply to an allied factory
for production of high~density polyethylene. Production of solvents and
- petrochemital intéfmediates has already been started.
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A plant with production capacity of 65 tons a ¢ day for manufacture of

PVC is already‘ﬁnder construction at Abadan, production would be based on
naturel gas. Similarly, a urca plent with a capacity of 500 tons a day

based on naturnl gas and a dodecyl benzene plant with a capacity cof 30 tons

a day based on imported benzenc are also under counstruction.

A plant for manufacture of 53 tons per day of polyeﬁﬁiféﬁa'bééed on

e ma s

rcfinery off—gas has been ordered.

- e N e

Japan

The capacity installed of the major petrochemcials in Japan in 1967

and 1968 and' the operation ratc may be seen from table IV-8.

Production capncity] Ratce of increase Operation rate
Petrochemical (ton/month) (per cent) (per cent)
Mar. 1967 *| 110019631967 /19661 1968/1967 | Mar. 1967 | Mar.1968

Bl Ten. Llg, 26y 10,204y 1¢5.9 1 113+ | 97 -1 107
iP(DJanO 80,500 G306 128.4 115.7 110 114
LLyrene monomer| 24, 00 JHYRTG 11562 118.8 109 104
Hutadienc 1,40 el 10344 105.8 112 121
Folyethylenc 47,890 70,627 20.5 14745 126 99
Pelvstyrene 24, (1Y 1,509 Mo 122.5 85 83
Pelvpropy lenc G, 6% 21,30” 15244 <097 127 94
Pihylene oxide 14,220 L, 7ot 208.5 T0G.0 | 97 90
Blhylene glycol] 12,720 1e,120 201.9 100,0 101 78
Fropylene oxide| 1, 360 [y04¢ 10445 103.8 14 71
Polypropylence

glyeel 6,140 L0 GHL O 105.4 53 62
Acelone 1,691 LS 119.6 126.1 109 G3
Oc tancl 4,122 Gyl 100,06 124.3 107 92
DButanol 74850 Gy 100 101.4 104.2 103 80
Phtholic

anhyrido 14,265 145,85 Le2dy 115.8 87 81
rerephthalic ‘

acid 10, 340 17,4000 10643 134.4 108 103
Benzene 27,470 46,790 100.1 170.3 98 93
Toluene 17,761 2041 10249 136.4 109 107
¥vlene ‘,;)6 27y 356 110.3 181.& 107 111
pynthevic

rubber 25,203 29,802 104.0 118.0 98 93

Source: Industrial Bank of J:pan - Petrochemicals, 1568,
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Korea, Republic of
theti (1]

Capacities installed for manufacturing of potm'c'ﬂi‘;i;c“givon below.

) PR [ A
No. of wnits mm_‘am_ Iael
ton- year . -Sxpansion sapacity
e 5 35,900 60,500
Urea Formaldebyde : 7 : 26,640. ; ' - - 26,640
Polystyrene 1 34000 - 5,000 . 8,000

Nylon 3 Ty275 1,575 1,750 10,500
Polyester 6 2,100 7,000 16,100 ._,__;25,200
Aorylie 3 4,725 8,75 19,600 33,075
A . pe 700 1,750 - 24450
‘Qymthetic _ . N

dstergents D5 17,500 - - 17,500
Ehiligpines

The present produstion capacities are: 6,000 tons of PVC resin,
8,200 tons carbon black, 41,500 tons of urea formaldelyde resin and
37,000 tons of synthetic detergents. A nylon plant with a capacity of
2,500 tons a ysar 1s under construction and is expected to go stream Yy 1969.
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Fakistap
Present position regarding cn§aoitiu installed is an !_gllgyg;

Cepacity installed for manufacturing of polysthylene is 5,000 tons/
year. Capacity of the urea resin manufacture is adoqusto to mt the

current demand, S Vet
L W.“ .

Two plmtu together hlvo 8 capscity of 1,200 tonl/yur This is deing
expanded td 4,000 toa-/ycu' by 1970. A further 2,000 tons/year capacity
has been licenced, '

m
Two plants for manufecture of BHC (12 per oent gwma isomer) and three
for menufecture of DDT have total upuitiu of 3,500 tons and 7,500 tons/

T yead nmtxvuy .":""."' : - SRR

- - - - - e .

The prount pctrochnnicnl capacity in existence is in the sphere of

urea formaldehyde resins 4,&0 tons and phemol formaldshyvls resins 1, 200 t
There is also a detargent cspwity to the extent of 6,000 tons per ynr.
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V. Trsde i sedor Retrochesical arcducts

With the development of potrochu:.cal industries in Japan, Australia and
oﬁor countries of :ﬁx;. i-ocion and powth of procuning industries in meny
countries of the region trade in petrochemical products increased in volume.

-An- uunr* the trade in-majoy potmhuual pmm- ﬁ”'iim below.

e e e e s T SR e

bmk;!ll’ - W e . -~,-—-—~t.‘~

+

Table V-1 shows the pattern of import trade in plastios and q‘vnthetic
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(Unit: tons) ’

| Country 1963 1964 1965 1966 1967

| T
Burma 2,994 2,48 3,686 1,914 939
Cambodia 1,270 800 1,470 1,690 2,996
Ceylon 1,938 1,987 2,000 3,300 4,791
China, Rep. of 7,165 9,405 | 19,597 | 24,852 | 44,680
Hong Kong 65,886 | 121,930 | 97,140 |108,560 -
India - 12,700 16, 300 15,943 15,834 30,640
Indonesia : 8,487 5,111 6,340 2,967 9,350
Iron 7,100 | 12,100 | 15,000 | 19,800 -
Korea, Rep. of 13,091 | 13,050 | 14,051 | 17,234 | 21,796
Malaysia 4,677 | 12,569.| 17,700 | 11,423 | 13,594
Pakistan 9,481 | 17,213 | 15,009 | 16,80 | 17,286
Philippines 17,600 | 21,900 | 22,500 | 31,800 | 30,840
Singapore - - 151 440 284
Thailand, 78 292 600 866 143

Vietnam, Rep. of 5,610 8, 200 9,550 | 11,412 | 19,721

Total Developing

“countries 162,077 243,337 ‘ 240,717 269,022 197,060
Australia 34,051 62,108 78, 102 78,034 8},942
Japan 35'&)0 44,500 23,400 27,900 33'621
New Zealand - 27,300 35,600 34,800 -

Total Developed
countries 69,851 4 134,308 | 137,102 }149,734 117,563l

> n
Grand Total | 231,928 |377,645 | 377,839 |409,756 | 314,623

Sources: 1. UN International Trade Statistics.
2. Commodity Trade Exports - CECD.
3. Deta supplied by governments.
4. Japan Plastics 1967.
5« Foreign Trade Statistics of Asia and the Far Rast, 1963,




ID/WG.34/5
: Page 57

Tepnle V=2

rt of thetic resins from ¢ tries of EC gl

(Unit: tons)

Cowntry | 1963 | 29644 1965 | 1966~ 1967 !
r-cnma, Ref,. of ‘ 4,593 8,181 ) . 6,406 31,340 30,513 ¢
..} Bong-¥ong———-- "~ 1,104 [ 10 760 11,840 10,470 o
Total Developing S ‘ ~ |
| countries 5,657 | 18,941 18,246 | 41,610 | 30,513
| Australia -~ ' “10,900 | 10,550 | 4,99 -
Japan 112,750 | 141,800 | 251,000 | 361,000 | 390,250, ‘
Total Developed . : y
“centries 112,750 | 152,700 | 261,550 {365,990 | 390,250 !
Grand Totel 118,447 | 171,641 | 279,796 | 407,600 [ 420,763

Sources: i Japan Plastics Annual, 196
‘ 2. : Includes re-export. :

An examination of the above tables would show that by 1966 t;xé exporis
for the region as a whole were a.lready at par with imports. The total imporis
inoredsed from 231,528 tons in 1963 to 409,756 tons in 1966 whereas the ex-
ports ‘increased frou 118,447 tons in 1963 to 407,600 tons in the same year.
The ma.jor importers were: Hong Kong 28 per cent, Japan 7.per cent, ‘-
New Zoala.nd 9 per oent Philippines 8 per cent, China 6.5 per cent, and
Australia 20 per cent. The 'major exporter of the region was Japan and in
1966 exports from Japan constituted 88 per cent of the total export.

Pattern of imports of plastic in Hong Kong in 1966 showed 36 per cent

polyethylene, 17 per cent PVC, 19 per cent polystyrene, 7.5 per cent pcly-
propylene and 4.5 per ceni urea resins.

In the Republic of China in 1966 52 per cent of polyethylene, 17.5 per
cent of PVC, 7.5 per cent of polystyrene and 6.6 per cent of polypropylene

was imported.




R

Japan imports consisted of 5 per cent polyethylene, 6 per cent PVC,

10 per cent polystyrene, 5 per cent acrylics and 10 per cent of thermosets
(UF and PF) while a nufiber of other materials were imported in smaller
quantities,

" “Kus¥ralian idpoits in 1956 6f the poly dondendation and sddition pro-
d.wu {thermosets like. urea.and.phenolic resin) formed 30 per cent of . _
imports, the polymerisation and copolymerisation products formed 52 per -
unt,-ccll'uluic plastic.15.par cent and other. 1.5 per cent, Polyethyleye

' 'imports were 11 per! ‘cent wnd PVC 13.5 per cent of the total.

T IVetw iu 'dohiln of ihb u:port from” J.pm say De seen from %able V~3
leow. : '

P e eenm — e h s e sy

oo e e R P )

Polyvinyl chloride resin |\ 59,295
PVC film -

PVC sheet

PVC leather

PVC pipe

PVC plate

PVC others

Polyethylene

Polystyrene

Polyvinyl aootato
Polymethyl methacrylate
Polyvinyl alcohol

"Others '

Thermoplastzca total
Melamine resin -
Melamine decoratives laminates
Unsatureted Polyester resin
Phenolic resin

Urea resin

Others

Thermosetting total -

[
)—n

68,042 .

[
N O
- -

155,605 | 167,633
4,725 15,584 1 22,364
2,297 3,803 4,116
2,264 1,958 3,377
5,553 | 10,071 | 17,896
10,728 11,731 16,530

228,327 336,179 363,713
1,668 | 1,956 | - 2,949

2.9m.aq.~ 4'.5m.'q.mo 4.8!!!.!([.!!.
6,002 7,033} 51532
1,026 1,160 1,257

306 551 1,078
3,412 4,624 5,285
12,414 15,324 15,101

Others - 10,222 9,635 10,438

Grand Total 141, 250,963 | 360,138 390,252 |

Source: Japan Plastics, Vol. 1, No.l April 1967.
Rubber and Plsstic International 1968,

N
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" Japanems Polyeihylene was the biggest ekpot: item from the region in 4
1966 and actounted Tor 37 per cent of the export while PVC from the Republic ’

of China and Japan was the next biggest item in qua.ntlty accounting for
© 24 per cent. ' : .

thetioc fibrer

: - Exportas and importe ©f synthetio fibres my be seen in tadbles V-4 and
V"S.

Tgble V-4
Import of synthetic fibres
S esr o oo . (unit:  tona)
Country =~ | 19563 1964 | 1965 | 1966--f 1967 | » 5
‘China, Rep. of =~ “|" 2,074| 3,451| 4,250 *'5,686 | - 8,060
. | Hong Kong : 1,405} 1,860| 2,120{ 4,130 10,377
. Ind,ia' - 2!700 6v500' 5,900 41830
"Indonesia ' 60 - 65 - 76 y
Iran | 1,435] 2,696 3,406| 6,565 | 10,118
[ .um. Rop. .of . . --.61526. 4., 175 7,49@ '.12’ 144...4283.671 .
Malaysia - 247 473 517 165
Philippines - 2,113} 2,184} 5,526 | 5,780
Singapore - - 154 172
Thailand - 1, 061 1,409 2,537 2,804
Vietnam, Rep. of - 857 6921 1,202 | 1, 563
. Total Developing -~ | .
countries 11,480} 19,160 | 28,595 | 44,361 '7_2',616 |
Australis. 7,700} 7,000} 10,200 1
Japan 2,000 1,000| 1,000 600 660
New Zealand - 1,500 1,500 800
_r’rotal Developed
countries 9,700 9,500} 12,700 | 1,400 680
Grand Total ° 21,1801 28,660 | 41,295 | 45,761 | 73,296

_l_/ Year ending June,
Sources: 1. Information supplied to AIDC Fact-Finding Study Team
on Petrochemical Industries.
2¢ Seminar on Development Prospects of the Man-made Fibre
Industry in Asia and the Far Zast, Tokyo, 1966,
3. International Trade Statistics.
4. Information supplied by governments.
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i The region has remained throughout the period exporisr. of symthetic
' fibres becau{u of large exports from Japan. The imports in the region
increased from 20,996 in 1963 to 55,805 in 1966 but the experts during
the period also registered an increase from 47,614 tons to 106,534 tons.

Japan and the Republic of Chine were the only exporting countries and in
1966 Japan accounted for 98 per cent of the export. Major fibres exported
from Japan in 1966 were nylon 29 per cent, polyester 24 per cent, aorylic
22 per oent and vinylon 2 per cent.

g - Table V-5

i ! : . } T g nt etic fibre from ECAT n

' ' SR (Unit: tons)

Country 1963 1964 1965 1966 1967

‘ | cnina, Rep. ofr 614 1,352 1,967 2,534 3,984

: {- Japen_ 47,000 | 68,000 | 113,000 | 104,000 | 112,900
e Total A 47,614 | 69,352 { 114,967 | 106,534 | 116,884
b i '

! Som‘eq'-s- 1, Textile Organon June 1968,

‘. ‘: 2, Data furnished by government.

' : '3, Data submitted at ECAFE Seminar on Development Prospeots
; ! ... - of Han-Made Fidbre Industry, Tokyo, 1966. |

R e

i btk

* Trends in mthcnc rubber - inportl and exporis -~ may be seen in

| ..m'v“gg ‘and V-1 ‘belok. - o e

; .
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Tgble V-6
Imports of synthetic rubber ‘

(Unit: +tons)

Country [ 19€37| 1964 | 1965 | 1966 | 1967
wrE s . g S e PR :1~ - I W v e+ a - -—.1 PYUOUCIDVSPA . - - . ,
China, Rep. of i 1,1351 1,674 | 2,500 3,863 5,000 i
) G e e - T ELIRERETEES TSR Mot milete Sabtl . . ..._._-,.,..
- : - : (esti- J
: : mate) |
India 1507381 %7521 ~-915]  9%0[ 1,126
Iran - - S - 91275'y
Korea, Rep. of - 2,729 | 5,442 4,384| 6,163 ,
1 Maleysia' 0 | 675] 460 | 822 | 1,003 % |
‘Pakistan 550 963} 721 6,247 24229 T ]
I Philippines | 4,814| 6,790 5,659 7,449 7,621 |
-t _’,'Biaﬁr- I o’re - (ARS8 " " | b-\.i‘ : - . 3-04 5& 511
Theiland’ o181 "Tag2| 600 903 143
Total Developing : - ey
countries | 12,990 | 16,660 | 17,023 | 25,423| 32,068
" ﬂmtmna 10,421 13,821 | 15,3361 17,506] 17,682
Japan 54,460 | 57,201 | 49,830 47,855 49,672
Total Developed i
. ,oountries 64,8811 71,022 65,166 65,361 '67,35_4.%1 .
{ Orand Total . 77 871} 8m,682 | 82,189 90,784| 99,422 | “¢

Sources: 1. Information supplied by governments to AIDC Faoct-
Finding Study Team on Petrochemical Industries, 1968.
. 2. UN International Trade Statistics.,
- 3. OBCD Commodity Exports.
4. Foreign Trade Statistics.
5« Information supplied by governmenis,

1/ 1968 imports.
&/ 1961/1968 data.




Page 62 o
Table V-1
e thetis T '
— i oo - " N *

1964 1 1965 | 1966 | 1967

i} Jspan 18.417 ’15.875 30,323 T‘so..%oo 574535
i L )

Source: NITI as reported in

!
1
i

' It mey be observed that import of synthetic rubber has increased
by 251,000 tons ;ovex" the period while exports have increased by 49,000 tons
during the same period. In spite of a large produstion of synthetic rubber,
Japap is the principal importer acgounting for 49 per cemt of the regional
imports, Australia with 17,680 tons accounts for 17.5 per ceat of tl'*o
importe followed by thppmes and China., Iren hes also- 1mportad ldrge
quantitiu in 1968

-
v ——

In 1966 import of—?BR polybnta.diene and butyl rubber was 34 por oont
" and 43 per cent respectively in case of Japan., In Australia in 1966
special types of SBR hke latex, high styrene and general" purpbn BBR1
accom{xted for 40 per cent of import,polybutadiens for 19 per cemt, butyl
for 9 por cent a.nd chloroprene ,mbbex: for 13 per cent., Tn Tran in 19’&8
SBR Llport. were 70 por oont, polybutadiene 24 per omt and Dutyl G*pr

o —————— . S W

cent, -
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Vi. Pasa fae smaendiea

Apart from the capacities clready installed, licensed and under
implementation or constructicn, the following plans for creating additional
capacity for production of petrochemicals are under active comsideration

of the various countries.

Australis
Production of 5 million lbs, ABS plastics and styrene butadiene latex
has been planned. Plans are expected to go into production by 1969.

dndis

Plans for the uta.blillmmt of public sector naphttu oracker in Gujarat
with a through put of 323,000 ton- per year has reached an advanced stage.
It is estimated that the project will be in operation by 1972-1973.

The following products would be available for sales to the units to be
set up in private sector:

1. Ethylene (polymer grade) 100,000 tons

2, Propylene (polymer grade) 17,000 tons
3. Propyiene (92 per oent) 33,200 tons
4. Benzene about 20,000 tons
S. Butadiene ' 37,000 tons

Proposals for manufacture of petrochemicals from these primary products
have been worked out in detail, with 2 number of firms and these will go in
operation along with the naphtha cracker. The details of the products to be
produced in the unite is as followst
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Polyethylene (high pressure) 45,000 (to be expanded to 60,000
tons in second phaaes

Styrene 30,000

Polyethylene (intermediate pressure) 27,000 )

Vinyl acetate : 30,000 T

Acetaldehyde (by-products) 15,000 '

Polypropylene : 15,000

Aherylonitrile 16,000

Stereo regular polybutadiene and : ' e

butadiene-styrene synthetic rubber 25,000

It is also planned to supply 12,000 tons of butadiene frcw this cracker
to an existing SBR plant,

The Government of India had concluded a technioal know-how agressent with
a German firm for establishing an aromatic project at Koyali, Cujarat. The
following products will be manufactured;

Product - Iona/year
Ortho-xylene : 21,000
Para~xylene 17,000

. Mixed xylenes T 24,500
Dimethyl Terphthalate : 24,000

This project was expected to be on stresa by 1970/1971.

A private secior plant for manufacture of caprolactum of 21,000 toms
a year is in advanced stage of planning and is expected tc be on streaa by
1971. ,
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A proposal for manufacture of 2,300 tons of PVC compound at the first
stage and 8,000 tons of PVC resin three years thereafter has been submitted by
a foreign company.

A project for manufacture of carbon black is being planned in north
Sumatra which would take up 20 million SCF a day of LPG. This is planned in
conjunction with 30 million SCF a day of LPG production. ’

.

Iran

Steps have been taken to acquire license and know-how for a 15,000 tons
per year of carbon black plant.

Projects for manufacture of 25,000 DMT and 10,000 tons of TEL and/or TML
are under consideration,

A feasibility study for manufacture of ethylene from associated gas have
been carried out. If the project is taken up on a national basis the plant
capacity will be of 100,000 tons per year of ethyiene. There is a possibility
of this being increased on the basis of joint venture with an international
company. A 70,000 tons per year capscity ethanol plant would also be a purt

. - ap————

of the project.

Feasibility studies are being undertaken for a 600 tons a day methanol and
300,000 to 400,000 tons per year aromatic projects,

Plans for 20,000 to 25,000 T/Y capacity caprolactam plants are under

oonsideration.

Kom. Ropublic of

The first naphtha cracker in the Republic of Korea will be established at
Wulsan. It is exﬁeoted that the project will be on stream in 1970., A list of
products to be produced and production capacity for each are as follows:
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Item Production Capacit Remarks
!tm?mi
Ethylene 66,000 Expandable to 100 000—150,
tons/year

Polyethylene 5C, 000
Vinylchloride 40,000
Polystyrene 6,000
Ethylene oxide and

ethylene glycol 12,000
Acetaldehyde . 26,000
Polypropylene ‘ 20,000 :
Alkyl benzene - 6,800 Expandable to 10,000 tons/year
S.3.R. . 15,000 ' A
Caprolactam 33,000 : . .
Acrylonitrile g " 26,700 Expandable to 52,000 tons/year
Methanol 45,000

It is understood that with the exception of alkyl bensene and methanol,
the production of other petrochemicals will be undertaken by joint-venture

companies.

P stm ‘ . i

In West Pakistan a petrochemical complex having a capocity of 25,000 tons
of ethylene, 10,000 tons of po’lyothyltne, 15 000 tons of PVC, 5,000 tons of
polypropylene and 5,000 tons of DDB are in advance stage of implementation,.
This complex will be based on naphtha. A complex based on natural gas 1g poo-
duce 15.,000 tons of PVC resins and polyvinyl alcohol fibre is planned for Eut
Pakistan. ) s .

A polyester fibre plant with a capacity of 7,000 tons of chips and 5,000
tons per year of fibre as a joint venture betwsen Iran, Pakistan and '!'urw i--
planned. This plant will be in opoution in 1971/1972. -7

Lot
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A joint venture plant between Iran and Pakistan for predustian of 5,000 tons
per year of acrylic fibre is being planned. This will operate by 1972. Both

the fibre plants will be based on imported intermediates.

A plant for manufacture of 10,000 tons a year of polybutadiene rubber is
planned for Karachi. The production for this would cover the Pakistan require-
ment and some quantity will be available to Iran against somé polyisoprene
imports.

A detergent plant of 3,000 tons per year capacity in existence is being
expanded to 5,000 tons a year. Additional new capacity for the total produc-
tion of 20,000 tons a year to coincide with the DDB plant is being planned.

A BTX unit is being built at thé national refinery. This will meet the
toluene and xylene demands of the comtry but the benzene will not be adequately
available from internal sources.

Philippines -

The Board of Investment has approved s methanol plant with a oapacity of
18,000 tons per year. A 2,500 T oapa;oity nylon plant is expected to go on
stream in 1969.

A formaldehyde plant with a capacity of 16,500 tons with provision for
producing resins is under planning.

Setting up of a polyester fibre plant with a capacity of 4,700 tons per
yoar is being considered.

China, Republic of

Future plans for expansion or creation of fresh manufacturing ocapacity have
been indiocated below.
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Nylom -~ " 22’,300 "i"/A' éapai;uy is under planning for 1970,

Aerylic - A plant for manufacture of 3,300 T/A has béen recently
' completed and 16 1500 T/A capacity is under planninc
1 for 1970,

coefe

- - Polyester - 27,000 T/A capacity: is planned for 1970,

Synthetic rubber
20,000 T/A,plant is planned for 1974.

A PRI

s

.- Pri trochemic | o I
Ethylene - 55,000 T/A has been oenpl&.d recently.

e , Bensene - 20 000 'I‘/A is being engineered for completion hv 1969,

' 'I"oluene - 25.000 T/A is being engineered tor completion kw 1969.

Xylene - 24,000 T/A is being engineered for completion by }962,, —

Singapore .
~ k"PVC Tesih plant with & capacity of 3,000 tons & year using imported *
EDC as raw material is being planned.

A 4.
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e

»
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ViI. ﬁg@sl foatures and faotnrs iritinting tho p
.. and muggested solution )

There are certain special characteristics of the petrochemical industry
“ which Have to be taken note of in order to examine the special features and
factors affecting the growth of these industries. They are briefly enumerated
here. ’

The petrochemical menufacture needs large initial investments and is
highly cu.piﬁl intensive. Ih 1964}/ investment of a naphtha cracker with
285 thousand ton naphtha throughput and a production of 80 thousand tons of
ethylene was estimated at 15 million US dollars. There had been a tendency
all over to construct larger unite, and now 300,000 tons per year ethylene
pl_cntn are being erected in Japan, Furope and United States. In a recent
forooutg/ for ethylene production and usage in the period 1970-1980 it has
been estimated that the capacity of ethylene plants will go up from 225,000
tons in the sixties to 450,000 tons in the seventies. The cost of 450,000
| tons per year capacity plants based on naphtha has been estimated at
35 million dollars.

The convor;ion of a composite feed stock congisting of several hydro-
carbons is not selective and a number of other products are obtained along
with ‘ethylene. The economic working of the plantus dopo;xd, to l. large extent,
on full utilization of all the products available.

The primary products available from the cracking reactions like ethylene,
propylene are generally liquids and gases which are inflammable, explosive
and difficult to.transport. Their storage and transport is expensive. It
is therefore economical and profitable to loéa.to units consuming these
primary products in close proximity to the main production centre.

_]/ Petrochemical Industry and the Possibilities of its Establishment in
Developing Countries - C. Mercier.

2/ Hydrocarbon Processing, 1969 January.
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The research Aevelopment effnorts put in this industry have heen very
high and this has given rise to prablems of nhscelence of technalagy
ecruipment and processes. Continuouslv newer raw materiale and better
p.oocesses are replaping the older onew rriakmg fmh inveatments mecessary.

For the development of petrochemical 1ndustriee it will be necessa:y
to find markets for the following groups of products: (1) Synthetic
resins and plastics: (2) synthetic fibres; (3) synthetic rubber; and
(4) detergents. '

The main markets which have been found for various groups in

developed countries are:

Pla.utics' packaging materials ~ films; sheets, bags, plu’cio coated

P e v

L49.139:', plastic foam containers, injection and blow moulded oontainorl and
bottles. '

milding materials: and componente such as tilu, pipol, sheets
. (plain and corrugated) fittings, and others used in construction and -
houSinga : . LA r=1

Components or parts of radiou, TV sets, electric fans, weshing mwhinos
housshold applimoca and other durable consumption articles. '

Conponents of-nutomobiles, scooters, bicycles and trsnnpo;t x-rehic':-lu.

Agriculture ~ film sheets etc. used in agriculture, clno.l lining,
storage of grains, fertilizers and other products.

! Synthetic rubber: - .- Tyres and tubes of cars, tmah, mor‘
| ' oycles, bicycles oto. SRR

Cable and wire aoa.ting

)

L . '+ = Hoses, pipes, belting R
’ - Voulded goods J g |

- Wootwear S
e - Foam rubber oushions and mattrodsds - -
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Synthetie Astergents! - lnl.mmm n? xm snaps for 'lu'lth
washing. 1
- Cleaning composition for industrial house- e

hold and hospital use.

Synthetic fibres: - Apparel, cloth, knitted garments — fishing

nets, ropes and industrial uses.

In the light of the above characteristics of the petrochemical industry
the speciai problams of the region may be detailed as follows:

Demands:

The demands in the developing countriee of the region for the petro—
chemical products are quita low. Limited per capita income has kept the
consumption of many of the product groups at low levels. Because of large
rural population and limited use of small packages for consumer articles,
the packaging demands have not yet come up in large quantities. The use of
-other traditional materials like paper, glass is also common due to the cost
congideration. The houming construction is proceeding at a slow pace because
of the low income level. The use of materials like bricks, wood and metals,
is more common due to a lack of adequate information regarding these new
producte and also due to the hjigher cost of these. The use of plastics in
the construction field would require intensive marketing and oxtenaioh work
and the prices of the plastic materials would have to be competitive vig-A-
vis other traditional matérials available in the market. The acquiaition of
durable consumer goods 1ike radios, refrigerators, air conditioners, auto—
mobiles etc. depends to a large extent on the availability of these goods
at competitive prices as well as the requisite purchasing power. In many of
the developing countries the manufacture of a number of thesse products is in
the initial stage and the demands are small., These will have to come into
market as mass produced items at competitive prioes to ensure large sales.
The demand for the plastic material as components would shoot up onoe these
products find larger markets.

ot
H
i




up‘aimultanoouély; An idea of the produétion units which may have to be
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The majer factore pending the grewsh of synihetic fibre demands are the
nigh prices and the lack nf prncessing facilities in snme counffiea of the
region. The region as a whole is short of the fibres and had tn depend on .
imports. In 1966, 1t 1mported about 1. 2-m11110n tons of cotton alone. With
the future growth of proceesing facilities and reduction in the cost of
synthetic fibres, there should be no difficulties in finding bigger markets
for synthetic fibres.’

Thero is a large production of natural rubber in the region and the
growth of .synthetic rubber demand would affect the natural rubber‘induutry

unlegs both tecome complementary to each other and the use of rubber

increases with larger production of rubber producta.

The demands for synthetic detergents may go up. Availabi}{ty of
vegetable and animal fats for soup production will be limited becsuse of
demand for edible use; and soap may be replaced by detergants'ag in
developed countries. B

Finances

The financial outlay and investhent ‘required for potrochom;o;i:m;nw—
fécture aro‘?ory‘high even for 1ﬁdividusl unite of production and since it
ié necessary'to plan the production of petrochemicals around the basic .
facilities and the use of all the products, the investment becomes much,
larger because of the number of production umits which will have to come

components of a cohplex and the finanhcial outlays th;t may be necessary mey
be had from an outline of & new complex planned in the near future in one
of the dev.loping countries. Coa
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"l Polyethylene HR | 450,000 tons/60,C00 7

Ethylene et e -‘-S‘; rene—f—f 30,000 tons--— JPolyst.\_' rene
—1100,000 ton %z;ﬁ"‘ 15,000

-_.___'. tyrene for
| |Vinyl Acetate sale
~-{20,000 tons

| R

\—‘?olypropylene *--'— 15,000 tons

Propylene | . >

2,000 tons L _ ,
' : Acrylonitrile] 16,000 tons

CRACKER th stiof — ~ gmg_m.}_ ‘ i.2§3°°° tons

4

12,500 tons l
. Butadiene for sale

000 i !

and

Butane :
] Degl mle&n

1

4

Extraction of Benzene _
tuonlatioa - 20,000 tons| -

¥

Raffinate for sale

— [ruel oi1 | |
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investment for the cracker and the various downstream units listed
above would be of the order of 130-135 million dollars and of this, a

sizable portion (40 to 157 ) would constitute the cost of imported equip-
ment.,

These investments are not inclusive of utilities which are being
provided from existing facilities. Power, water and effluent disposal
systems are alreadv available and the land ad jacent to a refinery has been
developed for construction of the complex. Naphtha will be drawn from the
refinery and all the products will be fed to the sown stream units with only
limited storage facility investments.

Acrvlonitrile and vinyl acetate will be further processed into actylic
and P7A fibres respectively in plants for which separate anc additional
investments are planned.

Above details may give an idea of the magnitude of the invesiment
involved. The financial problems likely to be encountered in the starting up
of such a complex would fall in two broad groups.

Due to the lower ieval of industriaiization there are very few
irdustrialists or industrial organizations who might be able to muster and
get the necesai.ry finance on their own even for staiting individual units
for manufacture of petror;hemica.ls. The development of joint stock companies
in many countries of the region is not advanced enough and even in such
countries where the joint stdck companies are functioning the present
capital fcrmation may not be adequate for raising of the required funds
for construction of such complexes. A large percentage of the necessary
finance may have to come from finaricial institutions like banks, insurance
companies and the government lending institutions. 1In ‘v'iew of the limite~

tion of individual finances it may become necessary for a group of indus-
trialists or organizations to pool their resources for starting a
petrochemical complex and many problems of marketing, pricing of raw
materials, sharing of utilities etc. will have to be sorted out to ensure '
the smooth working of the complex. -
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Table V-6
gorts of smthetlc rubber
- —— \Uﬁi“r""‘%ona‘)
' —— -
"7 Country  F 1963 | 1964 | 1965 I 1966 | 1967
Cﬁma;"'ﬁap: of - 1-1,1357] “T,67T41 2;5007 3,863] 5,000
' ' (esti-
mate)
India 5,738 3,752’} - 915 990 1,126
Iran - - - - 9,275-/ ‘
Korea; Rep. of - 2,729 | 5,442 4,384 6,163 °
Malaysia 615 | 460 822| 1,003 ‘
Pakistan 550 | 963 721 6,287 2,229
| Philippines 4,814 6,790 | 5,659| 7,449 7,620 T -
Singapore - - 34| -sea|  su1 [
Thailand 784 292| 600| 903 143
Total Developing . ]
. countries 12,990 | 16,660 { 17 10231 25,423 32,068
PR ' 10,421 13,821 | 15,336 | 17,506 17,682
Total Developed
ocountries 64,881] 71,022 65,166] 65,361) 67,354
t""‘.‘“ Total 77,871 87,682} 82,189{ 90,784 99,422
Sources: 1. Information supplied by govornmenta to AIDC Fact-
Finding Study Team on Petrochemical Industries, 1968.
2. UN International Trade Statistics.
3. OECD Commodity Exports.
4. Foreign Trade Statistics.
5. Information supplied by governments.
Y/ 1968 imports.
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T V=
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: . :
Country !1963 J' 1964 ! 1965_’ 1966 }

B B -.—»«!«a.nr{ 15,815 30.323"?513.300 Té?.;sjs“

Source: MITI as reported in

|

i It may be observed that import of synthetic rubber has increased
by 21,000 tons over the period while exports have increased by 49,000 tons
during the same period. In spite of a large production of synthetic rubber,
Japan u the principal importer acoounting for 49 per semt of the regional
imports. Australia with 17,660 tons accounts for 17.5 per ceat of the
imports followed by Philippines and China. Iran has.also imported large
qmtitioi in 1968, _ . {

L

In 1966 import of1 SBR polybut;dimo and butyl rubdber was 34 per cent
and 43 per oent respectively in case of Japan. In Lu.ntralia in 1966
special types of SBR 1iké latex, high styrene nnd mra.l purpou SBR
accounted for 40 per cent of inport,polybutaduno for 19 per cent, butyl
for § per-cent and thloroprene rubber for 13 per cent. In iran in 1§68

SER imports were 70.per oent, polybutadiens ume-t and butyl 6 ger
cent, ) e e ——————

......4----...'- -

- A . AP
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V. 2hana_fan ssmaniise

Apart from the capacities already installed, licensed and under
implementation or construction, the following plans for creating additional
capacity for production of petrochemicals are under active consideration

of the various countries.

Australias
Production of 5 million lbs, ABS plastics and styrene butadiene latex
has been planned. Flans are expected to go into production by 1969.

1ndis

Plans for the establishment of public sector naphtha oracker in Gujarat
with a through put of 323,000 tons per year hes reached an advanced stage.
It is estimated that the project will be in operation bty 1972-1973.

The following products would be available for sales to the units to be
set up in private sector:

1. Ethylene (polymer grade) 100,000 tons
2. Propylene (polymer grade) 17,000 tens
3. Propylene (92 per oont) 33,200 tons
4. Bensene about 20,000 tons
5. Butadiene = _ 37,000 tons

Proposals for manufacture of petrochemicals from these primary products
bave been worked out in detail, with & number of firms and these will go in
operation along with the naphtha cracker. The details of the products to be
produced in the units is as follows:

-

o A

I
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- tons/year

Polyethylene (high pressure) 45,000 (to be expanded to 60,000
tons in second phans

Styrene ) 30,000

Polgethylene" (intcmedmto preuure) - 27,000

Vinyl acetate 30,000

Acetaldehyde (by-products) 15,000

Polypropylene 15,000 EETRAT)

Acrylonitrile 16,000

Stereo regular polybutadiene and
butadienowstyrens synthetic rubber 25,000

It is also planned to supply 12,000 tons of butadiens from Abis orecker
to an existing SBR piant.. '

o The Govornmt of India had concluded a. technical know-how w \dth
' a Germon firm for establishing an aromstic prc;oot at Koyali, Oujmt. The
following products will be manufactured. Co

Ereduot  Iemalyenr
Ortho-xylene - 21,000
Para-xylens ‘ " 17,000
Wixed xylenes 2,500
Dimethyl Terphthalate : 24,000

This projoct was oxpected to be on stream by 1970/1911.

A priva.to sector plant for manufaotwre of oaprolactum of 21,@0 fal
a yoar is in advanced stage of planning nnd is o:poctod to bo on stream tv
1971. .

&
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Iadanssia -

A proposal for manufacture of 2,300 tons of PVC compound at the firet
stage and 8,000 tons of PVC resin three years thereafter has been submitted by
a foreign company.

A project for manufacture of carbon black is being planned in north
Sumatra which would take up 20 million SCF a day of LPG. This is planned in
conjunction with 30 millior. SCF a day of LPG production.

Iran

Y
Steps have been taken to acquire lioemse and know-how for a 15,000 tons
per year of carbon black plant.

Projects for manufacture of 25,000 DMT and 10,000 tons of TEL and/or TVL

are under consideration.

A feasibility study for manufacture of ethylene from associated gas have
been carried out. If the project is taken up on & national basis the plaxif
capacity will be of 100,000 tons per year of ethylene. There is a possibility
of this being increased on the basis of joint venture with an internstional
company. A 70,000 tons per year capacity ethanol plant would alsc be a part
of the project,

FPeasibility studies are heing undertaken for a 600 tons a day methanol and
300,000 to 400,000 tons per year aromatic projects.-

Plans for 20,000 to 25,000 T/Y capacity caprolactam plants are under
consideration. :

Korea, Romz_bl ic of

The first naphtha cracker in the Republic of Korea will be established at
Wulsan. It is expected that the project will be on stream in 1970. A list of
products to be produced and prodnction' capacity for each are as followss

NPT~ S - %
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lten , Production it Remarks
tons/year
Ethylene - 66,000 Expandable to 100,000~150,000
' : , tons/year

Polyethylene 50,000 ' |
Vinylchloride 40,000
Polystyrene a 6,000
Ethylene oxide and Sas

ethylene glycol’ o 12,000
Acetaldehyde 26,000
Folypropylene . . 20,000 - S _
Alkyl benzene 6,800 Expandable to 10,000 tons/year
S.3.R. - | 15,000 | |
Caprolactam~ .. - 33,000 .. .- .,
Acrylonitride . 26,700 Expandable to 52,000 tons/year
Methanol " - .. .45,000 ' -

"It is understood that with the exception of alkyl benszene and methanol, .
the production of other petroohemicals will be undertaken by joint-vernture .
oompanies, L S

Y . > %

Pakistan

In West Pakiltan a petroohomicc.l complex having a oapacity of 25,000 tone
of ethylene, 10,000 tons of polyethylene, 15, 000 tons of PVC, 5,000 tons of
polypropylene and 5,000 tons of DDB are in advance stage of implmntation.
This complex will be baaed on naphtha. A complex based on natural gas to pro-
duce 15,000 tonu of PVC renina and polyvirwl a.lcohol fibre is planned for Eut
Pakiatan. S | ) el

U

e §

A polyester fibre plant with a capa.cxty of 7,000 tons of ohips an&l.‘:s 000
tons per year of fibre as a joint venture between Iran, Pakistan and Turkey is
planned. This plant will be in operation in 1971/1972.
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A jotnt ventuwve plant between Iren and Pekistan for preduotisa of 5,000 tons
per year of acrylic fibre is being planned. This will cperate by 1972. Both
the fibre plants will be based on imported intermediates.

A plant for manufacture of 10,000 tone a year of polybutadiene rubber is
planned for Karachi. The production for this would cover the Pakistan require-
ment and some quantity will be available to Iran against some polyisoprene
imports.,

A detergent plant of 3,000 tons per year capacity in existence is being
expanded to 5,000 tons a year. Additional new capacity for the total produc-
tion of 20,000 tons a year to coincide with the DDB plant is being planned.

A BIX unit is being built at the na.tioml refinery. This will meet the
toluene and xylene demnds of the oountry but the benszene will not be adoquately
available from internal sources. toT

fhil (1)

-

in— . W

The Board of Invutmont has approved a methanol plmt with a capacity of

18,000 tons per year. A2 2500 T capmity nylon plant 1- expected to go on
stream in 1969. . -~

A formaldehyde pisnt with a capacity of 16,500 tons with provision for
producing resins is \;ndor planning.

Setting up of a polyester fibre plant.with a capacity of 4,700 tons per
year is being oonsidered. -

China, Regublic of

Future plans for expansion or oreation of fresh msanufacturing capacity have
been indicated below,

R
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e s e, RN - N

Nylon - -« 22,600 T/A cépacity is under planning'fof- 1§70.

Acrylic - A jlant for manufacture of 3,300 T/A has been recently
' .completed and. 16,500 T/A capacity is under planning
for-1970. 3

Polyesteér - 57,000 T/A capacity ils pllanned for 1970,
Synthetic rubber |

20,000 T/A plant is planned for 1974.
Primery petrochemicals

.. Ethyleme «.55,000 T/A has been completed monuy.

" Bengene - 20,000 T/A is bcing ongineered tor co-phtioa bgn 1969.
Toluene - 25,000 T/A is being engineered for conpletion by 1969.
Xylene

24,000 T/A is being engineered for completion by 1969,

L ;o
Vo 44

L b o) DG “
A PVC resin plant with a capacity of 3,000 tons a yvar ultng ilgoﬂod
m:c as raw materisl is being planmd ‘

Ay S

o
-
<
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viI. mn teatures and factors mitinﬂrg iy ical Aevolopmont
- and suggested snlution

There are certain special characteristics of the petrochemical industry
which have to be taken note of in order to examine the special features and
factors affecting the growth of these industries. They are briefly enumerated

here.

The “petrochemical manufacture needs large initial investments and is
highly capital intensive. In 1964-:-\/ investment of a naphtha cracker with
285 thousand ton naphtha throughput and a production of 80 thousand tons of
ethylens was estimated at 15 million US dollars. There had been a tendency
all ovir to construct larger units, and now 300,000 tons per year ethylene
pll.nh'm being erected in Japan, Europe and United States. In a recent
forocuty for ethylens production and usage in the period 1970-1980 it has
been estimated that the capacity of ethylene plants will go up from 225,000
tons in the sixties to 450,000 tons in the smeventies. The co.ot of 450,000
tons per year capacity plants based on naphtha has been estimated at
35 million dollars.

The conwersion of a composite feed stock consisting of several hydro-
carbons is not selective and a number of other products are obtained along
with othylon;. The economic warking of the plants depend, to a large extent,
on full utilization of all the products available.

The primary products available from the craoking reactions like ethylene,
propylene are generally liquids and gases which are inflammable, explosive
and difficult to transport. Their storage and transport is expensive. it
is therefore economical and profitable to locate units consuming these
primary products in close proximity to the main production oentre.

1/ Petrochemical Industry and the Possibilities of its Establishment in
Developing Countries - C. Vercier.

2/ Hydrocarbon Processing, 1969 January.
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The rono&rch davelapmont ‘afforts put in thiu industry have hesn very
hdgh and this haa egiven rise to prnblems of nhscelence nf technalngy

aquipment and processes. Continuously newer raw materials and better

.

processes are replacing the older ones making fresh investments nééessary.

For the development of petrochemical industries it will be necessary
to find markets for the following groups of products: (1) Synthetic
resins and plastics; (2) synthetic fibres; (3) synthetic rubber; .and
(4) detergents. '

Tho main markets which have been found for various groups in

developed countries are:

Plaatics' packaging materisls ~ films, sheets, bags, plastic coated
papor, plastic foam containers, injection and blow méulded oontainers and
bottles. ' '

Building materials: - and oomponents such as tiles, pipes, lheotﬁ i
.-{plain and oorrugltod) fittings, and others used in construction and

ousing. v
"housing , e

Components or parts of radios, TV sets, electric fans, wlohing muchinonﬁ

¥

v, household appliances and other durablo oonsumption articles.
Components of automobilos, scooters, bicycles and transport vqhiglb!.

Agriculture = film pheets etc. used in agrioulturo, ccnal liuing.
tiorage of grains, fertilisers and other products, ' 4 -

Synthetic rubber: . = Tyres and tubes of cars, trucks, motor
oyoles, bicycles etec. '

¥

-~ - Cdble and wire coating
- ﬁ;!;s, pipol, belting ‘ ,h,. ?u
- Moulded goods o
- Pactwear .

~ Foam ruibor'culhionn and mattresses

P
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Synthetie Astergentst = TReplasement af 1RunAsy Snand far Youdile
‘ waghing.

- Cleahing composition for industrial house-

hold and hospital use.

Synthetic fibres: ~ Apparel, clcth, lmitted garments - fishing

nefs, ropes and industrial uses.

In the light of the above characteristics of the petrochemlcal industry
the special problems of the region may be detailed as follows

Demanda'

Tha demands in the developing countries of the region for the petro-
chemical products are quite low. Limited per capita income has kept the
conuumption of many of the product groups at low levels., DBecause of large
rural populatxon and limited use of small packages for consumer articlas,
the packaging demands have not yet come up in large quantities. The use “of
other traditional materials like paper, glass is also common due to the coct
consideration. The housing construction is proceeding at a slow pace because
of tho low inoome level., The use of materials like bricks, wood and metals,
is mora common. dus to a lack of adequate information regarding these new
productu and also due to the higher cost of these. The use of plastios in
the construction field would require intensive marketing and extension work
and the pricca of the plastic materials would have to be oompetitive vig-a-
vis other traditional materials availablie in the market. The acquisition of
qunblo oonsumer gooda like radios, refrigerators, air conditioners, auto—
nObilol etc, deponds to a largq extent on the availability of these gooda
at oompotitivo prices as well as the requisite purchasing power. In many of
the developing countries the manufacture of a number of these products is in
the initial stage and the demands are gmall. These will have to come into
markst as mass produced items at competitive prioces to ensure large sales.
The demand for the plastic material as oomponents would shoot up once these

products find larger markets.
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The major factors pending the growth of synthetic fibre demands are the
high prices and the lack of prncessing facilities in same countries of the
region. The region as a whole is short of the fibres and had tn depend on
imports. In 196€, it imported about 1.2 million tons of cotton alone. WWith
the future growth of processing facilities and reduction in the cost of
synthetic fibres, there should be no difficulties in finding bigger markets
for' synthetic fibres. '

There is a large production of natural rubber in the region and the
growth of synthetic rubber demard would affect the nature.l rubber industry
unless both become complementa.rv to each other and the use of rubber

increases with larger prod.uction of rubber products.

The demands for eynthetlc detergents may go up. Aveilebility of
vegetadble and animal fats for soup production will be limited beceuee of
demand for edible use; and soap may be replaced by detergents.as .in

developed countrias.
: : R T 3

... . . .o Cime g
i CoImren

Fi’nancee

The financial outlev and inveetment reqnired for petrochemicel unu-
facture are very high even for individual units of produotion end e1nce it
is necessary to plan the production of petrochemicele around the basic
facilities and the use of all the products, ths investment becomes much
larger because of the number of production units which will have to come
up eimlta.neouslv. An idea of the‘ production units which may have to be
components of a complox and the financial outlays thet may be neceeury nly
be had from an outline of & new complex plenned in the ‘near future in one

of the developing countries. . A .
' Y ‘ = et R . b
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—{ Polyethylene iR | 450,000 tons/60,000 T

15,000

!;Polystyrene

f

|

sale

P?olypropylene {—'—’ 15,000 tons

16,000 tons

Butadiene
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Benzene ’ ‘
20,000 tons |

Rubber
600 tons \

12,500 tons
Butadiene for sale

Raffinaté for sale

——Styrene for
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Investment for the cracker and the various downstream units listed
above would be of the order of 137-135 million dollars and of this, a

sizable portion (40 to 45;) would constitute the rost of imported equip-
ment .

These inestments are not-inclusive of utilities which are being
provided from existing facilities. Power, water and effluent disposal
systems are already available and the land ad jacent to a refinery has been
developed ftor construction of the complex. Naphtha will be drawn from the
refinery and all the products will be fed to the sown stream units with only
limited storage facilitv investments.

Acrvlonitrile and vinyl acetate will be further processed into actylic
and P7A fibres respectively in plants for which separate and additional
investments are planned.

Above details may give an idea of the magnitude of the investment
involved, The financial problems likely to be encountered in the starting up
of such a complex would fall in two broad groups.

Due to the lower level of industrialization there are very few
industrialists or industrial organizations who might be able to muster and
get the necessary finance on their own even for starting individual units
for manufacture of petrochemicals. The development of joint stock compenies

"in manvy countries of the region is not advancad enough and even in such

countries where the joint stock companies are functioning the present
capital formation may not be adequate for raising of the required funds
for construction of such complexes. A large percentage of the necessary
finance may have to come from financial institutions like banks, insurance
companies and the government lending institutions., In view of the limita-
tion of individual finances it may become necessary for a group of indus-
trialists or organizations to pool their resources for starting a

petrochemical complex and many problems of marketing, pricing of rew
materials, sharing of utilities etc. will have to be sorted out to ensure
the smooth working of the complex.
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Many of the petrochemical projects require complicated and specialized
oguipments and {4 will be neceesary %o impert from other emuniries hat o

portion of the equipment of the complex. The requirements ~f imports may f
vary from country to countrv but generallyv these may be estimated to range

between 1315-605 of the total project cost. Raisi~g of external finances or

the necessary foreign exchanges for purchases of this imported part of the

equipment could be one of the major problems.in planning of the petro-

chemical complexes due *o halance of pavment problems in many developing

countries. The foreign exchange in manv cases may have to be obtained in
the form of loans or as foreign invegirents and the terms of repayment,
rate of interest and manv other details have to be worked out before the

imports can be arranged.

l Due to the lack of the technical knowledge for the dot‘ailo& production
processes and engineering design facilities in many countries, these will
have to be obtained from outside licensing and enginecri;xg firms having the
necessary lnow-how, At present many petrochemical plants a.na"“préceues for
each of the products are available from a number of ‘libex‘;{siﬁng"énd engineering
firms in developed countries. It would therefore be héccasary' for prospec—
tive manmufacturers in the individual countries to evaluate the merits and

demerits of each of the processes and to select 'che moa'c suitable ‘for 'che

specialized needs of the country. JAgenciaes for eva.luqtion and dgtailed
feasibility studies >f projects before investments are made are ME&ﬁsary. i
Lack of suitable organization for this work would mean deldya or faulty

decision wHich may hamper growth along right 11nes. Sl s O

“ o
~The fadbrication of equipment and designing of petvochemical plants -

- require engineering skills and fe.brmat on fecilities and the extent to
. whioh these are gvailable, the bmilding of petrochemical complexes becomes
more econemical. The import of heavy equipments if not avva.i‘lable locally
also involves payment of freight and insurrs-ce charges which increascs the

——

the plant and loocking after the nn.in'cenance of the eq'uip-ont installed.

*

plant cost.  The engineering skills ere required for subsequen* op«lration of ‘
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A number of processes and plants are now available from the process
licenstry ad engihesring sempanies se Won-leey jobd and 1P Nevy 45 OValles

bility of requistite foreign exchange it is possible %o gtart up the mamu-

facturing units, However, it would be for every manufacturer to develop
his own rdsearch facilities in order to kaep pace with the modern develcp-
ments. The necessary research facilities and skills have to be developed
in most of the countries.

Training of personnel

~The training of personnel to look after the production, engineering,

‘management and marketing is necessary, The facilities for such training

are not likely to be available in developing couymtries due to the lack of
necessary industrial development. It would therefore be necessary to ensure
that adequate training facilities are arranged so0 that the petrochemical

" units will be jun officiently and smoothly once they are set up.

Proceum _industries

The petrochemical produots by themselves serve. ay.raw materials to
many other industries and reach consumer only  after they have been

" processed further., Markets for many petrochemical products will have to
" be developed and stimulated by intensive vork in product development

application, research and extension work for the prooessing industries.
Tnallequate facilities and skills in conversion industries may affect the
‘grovwth of petrocheaical industries. '

B The synthetic fibres have to be span, woven or knitted into clotk or
other articles of apparel or converted into industrial products 1ike fish-
ing nets, ropes etc. Thesa conversion units are developed An some of the
developing countries of the region. In other.cames -the development of.
these fecilities will have to be ancouraged so that they can take up the
fibres which may be available and convert them into various end praducts.
In the plastic processing industry the copversion of the resins into .
different articles is carried out by processes such as extrusion, injeo-
tion moulding, coating etc, The .dovclopmont of theee processing industries
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doponds on the availadilisy of necessary machines, rew materials, moulds

and dies and the recquired skills. In many fountries the machines and raw
materia.ls _may-not be available in adequate quantities for developing market=s.
Tt will therefore be necessarv to plan for development of the processing
industries in individual countriss of the region so as to ensure progressivelv
higher consumption of the plastic materials. Production of films, pipes,
footwear, electric groups etc. has ‘started on a limited scale in manv coun—
tries but a suatained effort on the part of all the agencies, like the
government departments, the entrepreneurs, the reein ménifacturers is
necessary to engure the rapid growth. To develop markets for products made
from many new resins the import of fhe regins themselves will be necessary
since these will not be available in‘ the countries. The foreign exchange
problems mav make such imports difficult. It would therefore be necessary
to find ways and means of getting initial quantities of resins for develop-
ment of processing industries and for oruﬁng the mu-lcots initially.

The rubber industry in many countries find- mqjor markets in production
of tyres, tubes and these are connected with the tranqurt development in
the country. Production of other rubber goods like footwear, belting, -
moulded goods etc. would be at different stages of development in many coun-
tries. The use of synthetic rubber will depend on the avsilability of
natursl rubber and the prevailing prices of both categonoa of _Tubber. The
development of the procusing industry in this case slso is osaont;sl to
ensure pnter consumption. - :

Soms of the probleme and features which may tffoot the development of
petrochemical industries have been listed above. The problems are compii—
cated and definite solutions may bq‘difficult to su,ggcst.”‘ Some ideas and
 suggestions to resolve thege may be §6nsidored along the following lines:

(1) The development of petrochemical production should be taken up
in th. form of integrated complexan in such countries where the demauds of
individual products would justify sctting up of such a complex. Location
may be carefully chosen to get the advantages of raw materials and to avoid

cost of inland transpert of heavy equipment.

.

d
f
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(2) 1In suoh cases whers the markets .are limited in the initial stages
the petrochemical praduction may be taken by a graup af cruntries as a
joint venture so that the economic si_zed units can be set up and these

can cater toe the demands of the conoerned countries.

(3) Suitable organization for choice of the most useful process
from those offered by different process licensing and engineering firms
and preperation feasibility studies to detdide on the pattern of develop—
ment ray be evolved, Experts from ‘some of the developing countries where
petrochamica.l industries have come up may be able to assist other coun-
tries in the regior} due to theip lcnowledgé of local problems.and wonditions.

(4),. The development of prdceseing ‘industry consuming; the petro—
chemical products is neoessary. Intezrated efforts to dlvelop these
industries in individual countries which have limited current markets
should be taken care of immediately so as to ensure lgrgar markets for the
products to be manufactured.

(5) To enable processing industry to be developed co-operation
between the developing and the devoloped cmmtrios for import of tho
equipment and loan of products neoessary for or«ting marko‘s mu,fr be

SO o ot

oonsidorod
H

(&) 'I’ho foreign exchange component of the plant and machinory could
form a liuhlo amount in any petrochemical plant. Suitab_lg___‘g.rra_ngemonta
for finqnqingj_:this either as joint ventures or loans from the developing
countriu,m.y be considered.

(7) In view of the considerable cost of and essyontial need; to foster
researoh and development, the developing countries could corxsj.dar pla.nning
joint ruoarch programmes thereby reducing the cost and shuring the bene-
fits of the taohnologica.l improvomnts.

(8) On the same basis.as joint researoh, the manufacture of hea.vy and
complicated machinery oould be planned and considered.

(9) Training of personnel in technology, ‘engineering, _research manage-
ment and marketing may be possible only in developed countries and may be
an important and purposeful field of mutual co—oparation between the
devaloped and developing countries.
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VTII. Development prospects and investmont needs in the petroch 1
industry in the developing countries of ECAFE region during 1970-1980
d
f
Demand _e_gﬁiga:t_e‘g_tqr the gemod 1970—1280
The petrochemical demands during the next decade will depend on a
number of factors such as ﬁo;sulation, national income growth rate and
production in each country as well as special characteristics and properties
of individual petrocucmicald piroducts or product groups concerned. The fac—
tors which would normclly.influence demands of products in any country or
area may be briefly mcontioned as under:
- Puarchasing pawer in the past, at present and in the period for 4
which estimation is sought to be made.
_. = Veolume of imports.
-~ Competitive position of the products. A::x asuusmont of the altor—
native produdis veilablo in the market. ~Extent to which substi-
tution of these by products under consideration is poseible and
likely. An oxtent of captive market, | LR
E |
= Current and future price trends of products.. Influence of proteo-
tive or restrictive duties taxes, import and export restrictions °
and such other factors.
An assessment of the estimated demand would be possible by an under-
‘standing and examination of the above factors. .
The petrochdmical markets have grown very fast in USQ\, Lurope and
Japan., Some of the important factors vhich have been responsible for the
- high growth rates are mentionsd telow: S -
.= High incoms e;astici.t,y of domaﬁds for a numbor of petroohemical
.ppoducts. - .
A o ! ' o . {
~ Substitution cf traditional. producte like wood, metals, paper with '
. petrochemical products like plastica has contributed to their mer-
. ket growth, Slmilarly substi‘c\:tion of natural rubber by synthetic H
rubber and r(m,.taul ‘fibres by synthetic fibre and soaps by de‘ftorgents

'S
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partially at the cost of treditional 1tomes mentioned abeve,

-~ Improvement in the properties of the newer products which substi-
stuted older. Thus for instance qualitatively and quantitatively
- detergents achieve. betier results as compared to soap.

- 'Introduotian of new produots with speonnud properties suitable
' for spooific ‘end uses. '

- E;temivo promotional activities md application research for tho
benefit of 1ndultr1a1 users and oonsumers.

=1 A gradual doclining price in absolute terms also as well as in
oomparison to the prices of the matoriah which were boing )
substituted.

It is quite likely that these factors and charsoteristics 'of petro-
cﬁuioal dound growth will evince themselves in the future years in Asian
urhtl as has happendd in the case of developed countries. However,
the dhté in pespect of varicus factors mentioned above being available to
a very limited extent in different countries of the region, the demand
oriimates have been made on the basis of past trends in individual
countries, saking into consideration. the growth of demands of these
products vis-A-vis grose national product. The estimates have been mede
in th. following nmnort

Tquation given below hap been und for estimating future dulaxl in
individual countries: o
Sat ‘Dn'p D, (l-ﬁlig.)'l

In the above oquution N is the regression oooffioiont r-mnnﬂu
oluhoﬂy of demand of individual product groups with fespect: ‘40 growth
of gross national product and this is sssumed as constant, THS cemnotiom
of infividual terms in the above equation is as under: . ..

ST

=7 e miﬁh’ or the tast pqnh of these petrechemioal .dotou
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b - Demand in the vear of projection (1980)
’ D, = Demand in the base year (1965);‘ sk

N = Coefficient of elasticity

v
¢ = Anmal rste of growth of gross national preduot in
sach country

-~

n = Mumber of years between the.base and (;po:jcction yoar.

The ¢rovth retes of gross national produc¥’ in ¥he ‘period 1%0-1960
mod for g&bjocuom are given if' table 1 below: ! Bl

a8 Y ¢ TES T
'I‘able 1
————

. ‘ C . vaby Tw

Barma 1 4,0
Cambodi . , 4.0
Ceylon ~ ‘ . 3.6
China, Rep. of . - 6.0
Indie - 3.5
Indonesia 2.5
Iran ‘ 5:6'
Korea, Rep. of . 5.0
Nalays, Fed. of - 3.5
Pakistan 3.0 o
m‘m . . ' “5 ,.‘:":-‘l.l",'{f,“
Singapore 1/ | 6.25 I
Thailand _1/ ‘ 5,0 ooy
Viet-Nam, Rep, of 4.9

) i

.

1/ Current retes assumed for future.

Sources: 1. ECAFE Seminar ~ Development Prospects of Nan—Nade H.mu
Industry in Asia and the Far BEast, : P

2, OECD - v MR,
*
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The 010004000y 00efPiotont of domand N was AVIaiRoA PP WAPES RafoP
product groups namely, plagtios, synthetic fibres and synthetic rubber from

the growth rates of demand of these products and the growth rate of gross
national product in the base years for the developing countries in the
region and tho vsluo of N in each group ‘has been determined.

The coeffioionta were on the high oide and this is attribtuted to the
~high growth rates of these products as compared to gross: national produot
when the demands were building up. Thia_is likely to effect the projeotion
figures and give .thenm oglhg_ )_ai‘_g_hhlido in many oases. Comment: in respect

of the observed future- Gomasd astimktds or noh ‘group have been given
npar&tﬁ.o...@!,—,p&%icipatod demand in these three groups is given belows

Plastics
The 1960 Ao-nd for plastics may be seen in tsblo 2 bolcm.
Table 2 i

Projected demend for lmiou and
of the countriu n th

A |

- (Unm tcnu”)
Bursa L 34,000 o
Cambodia .- 1%, 000 ' |
Ceylon " 16,000
China, Repudlic of ,750 000 %440 M.oon)-
India ' - -328 090 (620,000)%
Indoneein : - . 28,000 '
Iran ... , 223.000 i -
Korea, Ropubno of - 358, 060
Malaysia 77 TR 41,000
Pakistan .. - 81,000 | S
Philippines B 464,000 ) "
Singapore ' ~ 87,000 :
Thailand ' 352,000 )
Viet-Nam, Republioc of 134,000 .o

—‘ﬂ; —

# Ref, ~ Commemts on page 83.
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" fhe following comments are nfferad in respect Af the abave demand
estimates.
China
| 'I‘)io dbxﬂand estimates obtained are vervy much on the high side. Thie is
atiributed to the high growth rate of gross national product and high
demand in the base year. On the basis of the highest per océpita consump-

tion in the region as observed in Japan, it ig felt thay the Chinese demand
is likely to be around 440,000 tons to 460,000 tong.

Indie

The estimates are on the low side because of low gross national
produot g-rowth rate as well as the buq year domand According to the
information available from the report of the Asian Industrial Development
Counoil Study Team on Petrochemical Industry, 1968, by 1978-1979 the demand
has been estimated by the Indian Government at 620,000 tons. These are
probably based on 'n;dro'dota.ilod information at the national level t.nd there-

fore have been accepted instead of the observed figures.

4

_p:thcti.o fibrol

The demand utimtu for 1980 for synthetio ﬂbns may be seen in
table 3 given below.

/ ‘ ' lelo )
} Demand ntimtu !or thetio fibres in

in the ECAFE region
ems ot LUdIYs tons)

China, Republic of ' iy T 141,000

g;. o ; g e zzg (186,000)#
m:mblic of | .. 1&% |
Philippines | " T 34,000

Thailand 29,800

> i.o.'

* Ref, - Comntl as followss

od
of
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The fellowing abe rheervations in respect of the adbave estimates.
India

The observed fisires are on the low side as in the case of synthetic
| resins. The national estimates for 1978—19791-/ are 186,000 tons and this
g‘ has been taken to represent 1980 demand instead of the observed figures.

Synthetic rubber

The svnthetic rubber demand requiremente are only limited to only a
few countries. In many countries the use of this was very small., The"
| . data for-1980 Qemands for the rubber may be seen in table 4 given bslow.

Table 4 .

Anticipated demand for synthetic rubber in 1980 of
| selected countries in the ECAFE region

gount | | Demand ‘(Unitx 'tam.)
China, Republic of - : - 38,000 '
India . 69,000 (20%,000)#
Korea, Republic of 44,000 .
Pakistan 10,200 -
Philippines . i , .. 38,000

India |
The national demand ‘e*stilu'\jt'to'nl/ for 1979-1980 are represented at
205,000 tons and have been accepted. '

Synthetic detergents

The information available regarding ocurrent consumption of this group
is very limited and on that basis it will be verv difficult to estimate
*he demands. Hoyever, it has been observed that in countries like the
Philippines and Thailand where the detergents usage has now caught up,
4o the per capita demands are approaching 1 kg per annum. Since the' -

&
;: { H .t — e *—ona- c— L . l

e e e e e e el e i e+
-

,‘ ' A . - .
Ol 1/ Report of the AIDC Study Team on Petrochemical Industry, 1968,
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ﬁlhﬁl“y n? neRer washing materiale 1ike saap Ls Lilely 40 B Pestpieted
because of the lack of vegetable and animal fats in many. countries, it is
assumed that by 1980 the. per capita demand would be araqund 1 kg in the
countries of the region and estimates of requirements have been made on that

basis.
Pesticides

The current requirements of pesticicies have ;tlready been earlier
indicated. Pesticides form an important agrié.ultur'al input along with
fertilizers. In developad countries the pesticides use has increased with
modern agricultural techniques and use of high vielding seed varietiés,' high
inputs of fertilizers and better water management. Since considerable
emphasis is given on agricultural developments in the region the demand for
pesticides would go quite high. These can be assessed by detailed examina-
tion of various features such as soil 'oonditi/ons, crops under consideration,
type of diseages etc. The demand for specific insecticides can be deter—
mined thereafter. It is cquite likelv that demand mav double and may be of
the order of 300,000 tons by 1980, Detailed study is called for tal_enable
an exact assessment of individual pesticide demands.

Nooo”l'nitz of further studies of dehand asiimates : S

~ The.above demand estimates have been made on the basis of very limited
information and data and these require to be followed in depth in order to
arrive at an accurate and specific idea of the demand in individual spheres.

Plastics constitute major product group among petrdchemicals and these
are used as materials for further oonversion before they reach the consumer.
The utimtion of domanda has to be based on a close examination and analysis
of the industrios which use these materials. The major plutic demands in
dovulo;od countries hzve _come up in the field of packaging materials, as

parts a.nd compononts of construction wnd housing and as components of many -~
machines like a.utomobiles, refrigeratora and other durable consumer artioles.
The markat survey of plastic demand therefore requires an intimate knowledge

od
of
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of the trends in woducﬂon ad demand in these oonowun' tﬁutrul o8 also
the trends in the use »f plastios in individual {tems produced, Such a

study would require a continuing effort both at national and regional level
but the data which would be available will be of enormous interest and
would enable proper planning and development of this product group on a
scientific basis. It is therefore felt that the demand estimates should
be studied in depth by study of end use pattern at regional levels to
refine the very broad estimates which have been arrived at so that more
clear indications are made available for planners and producers in the
petrochemical field. Timilar studies may be very useful in synthetic
éibreg,,rubber and detergent fields also.

Availability of raw materials °

Detailed position rogarding availability of raw materials in each of
the countries of the region has been discusaod under survey of sources )
of raw materials earlier. . An examination of the data shows the following
position. -

Iran has both oil and natural gas available in large quantities as -
raw materials for petrochemical manufacturing. Te natural &€2a8 in Iran
contains ethane and propane and is suitable for manufacture of ethylene
and petrochemicals, The Iran naphtha will also be a source of raw material

- for manufacture of various petrochemical products. Both gas and maphtha
prices are likely to be competitive.

Pakistaq haa a considerable availahility of €88 rich in methane which
could be used for manufacture of acetylene, methanol and ammonia. Avajila-
bility of naphtha ig enough for the cracker planned.

R In  India and Republic of China naphtha provisions have been made to
cover’the planned production of petrochemicals. ‘There is availability of
gas in both countries. This is hainlv used for production of ammonia in
Midia and ammonia and methanol in the case of China. The Korean roquiro—
- ment of naphtha is likely to be partly met from the internal production.




Singapore will have a large surplus Af naphtha which csuld farm a
major source of raw material for petrochemical manufacture in the
Southeast Asian region.

In other countries of the ECAFT region, petrochemical productior may
have to be based on imported feed stock according to the current informa-

tion of gas and naphtha availability.

w

Fire. generation intermediates

These may be considered as products directly produced from gas and
nsphfha and which act as building blocks or primary products for further
conversion into secondary intermediates. In some cas'es oertain end pro—
ducts like polyethylene can be made from the first generation intermediates
also. In many other cases these are converted into secondary intermediates.

The main producte in these categories are:

Avetylene
This was initially produced from calcium carbide. Recently many

‘ ';:thefv_ methods of manufacture are in vogue. The more important of these
are: thermal cracking by Wulff process; partial oxidation of methane

by flame Jprocess and arc process. - These are intricate processes worked
under vigorous c~onditions and large size plants of 30,000 to 45,000 tons
oapacity are installed in developed countries to ensure economic production.
Due to compleX process of manufacture elaborate recovery systems necessary
for separation and purification of acetylene and high wear and tear, even
with 30,000 to 45,000 tons capacitv plants acetvlene has been found to

b8 expensive as a2 raw material and is being gradually replaced by ethylene.
The major uses of acetylenc of interest in this region are mamufacture of
vinyl chloride, sorylonitrile and vinyl acetate. All thess produots are
now made more eoonomically from ethvlene and propylene os starting materials
“which sre replacing scetylene. The development work for manufacture of
acetylene by plasma process could reinstate acetylene as a petrochemical
raw material provided the 6oet can come nearer to 3-4 cents per lb lgvel.
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Ethylens, progylene and btutediens |

Ethylene is produced by pyrolysis of natural €8s oontaining ethane and -
higher hydro carbons. Naphtha and light oils can also be used as feed
stock for the manufacture of these products. In all cases high temperature
non—catvlis cracking is the main reaction involved in the manufacture,
Zxcept in USA the recent irend is in the direction of use of naphtha as a
major feed stock. The ethylene propylene yiclds vary with the source of
raw materials used. The recent tendency has been to operate under oondie
tions which give maximum ﬂroduction of ethylene as this is main material

required for many subsequent processes. The yields for different sources

are as under:

Feed stock Eirlase Proprlons
7 .

Ethane ' 80-85 » 1-2 -
Propane ‘ 40-45 15~20
Na.phtha. 27~30 ' 12-16

These yields have been improved recently to the extent of 10 per ocent
by computer oontrol of furnace operation, decoking of tubes and hydro-
generation of acetylene. The ethylene to propylene ratio can vary from
1:1 to 3:1 depending upon the degree of severity of cracking. Butadiene
is also obtained as a co-product from the naphtha cracking. Conditions
which give high yield of ethylene also improve the butadiene yield asd
10-12 per cent of butadiene vield based on ethylene could be obtained.

Naphtha orackers of aifferent size have beqr; in operatior; right
from 20,000 tons tc 450,000 tons. The recent tendency however, has been
to umse large size crackers and operate them at the 100 per cent capacity.
At this full utilization the cost of ethylene could vary from 7.5~12 ocents
Per kg depending upon the oracker size, the price of rnaphtha, vn.lﬁ of
the by-products realized and several other factors. The oracker invest=—

ments may vary from 8 to 35 million dollars.
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Paraffins

Straight chain paraffins of 012 range available in the gas and oil
fractions now constitute an important source of raw material for manufacture ted
of soft detergents alkvlates. Thev are replacing in manv countries, the of
propylene tetramer because of the ability to give biodegradable foams.
Molecular sieves using vapour or liquid phase absorption and recovery
systems are used. The isolated paraffins are chlorinated and are used for
manufacture of alkvlates. Plant costs are estimated at 2.2 million dollars

for a 40,000 tons a year plant for separation of 012 straight chain paraffin. ‘

Secondary intermediates

These can be described as products which are obtained from primary or [

]

first generation intermediates by subsequent processing or chemical reactiong,

i

The sige of the economic unit for manufaoture of these will vary from loca~

tion to location and several factors like raw material availability, finiehed}

product prices which can be obtained with duty protection etc. will have a
bearing on the size of minimum economies. However, the soale of manufacture y
of intermediates and the prices at which these are made available for the

manufacture of end products will considerably influence the cost of marketed ich |
pétroohamica‘ls. One of the major growth factors in petrochemicals has been ' !
progressively reducing prices at which these are offered for sale, These

lower prioes of end products can be achieved only if primary and secondary

jntermediates are available at cheap and competitive prices. For the {

development of petrochemicals markets it will therefore Le necessarv that i

these primary and secondarv internedistes are available at as competitive

prices as possible and the choice of production units, location and all

other relevant factors should be given most detailed consideration. Although

small siged plants could be considered economic in protected markets with . -

high duty structure such units may not be able to help the industry in

marketing end produots in large quantities and at lower prices., It may
therefore be worthwhile to install optimum sized units for manufacture of
these key products to ensure sound long-term growth. Some observations
regarding the size of units for manufacture of secondary intermediates

RS

are as follows;
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Plastios and swnthetic resins: - Styrene
‘ - Vinyl chloride
- Methanol
Synthetic fibres: -  DMT
- Caprolactam
- Acrylonitrile
- Vinyl acetate -
. - Ethylene glycol
Synthetic rubbers : . - Styrene
. ' Iy - Butadiene
. Detergentst : .. - Dodecyl benzene

- 3oft alkylates

The plant sige which could give intermediates at comparable to
prevailing world prices are given below.

Styrene

According to the re-ent data f‘umiahedy a 24,000 ton per year plant
in the region would be able to produce styrene at 11-12 cents per 1b, The
prices of styrene ir developed countries are around 8- 2 cents per 1b,

VC monomer

A 48,000 tons plmt}/ using ethylene as a raw material would be able
to produce VC at 12 to 13 cents per kg and with 100,000 tons plant the VC
cost would come to 11 cents per kg. This is based on llb.‘l cents per kg of
ethylene and 5 cents per kg of chlorine cost. Depending upon other fac—
tors VCM unite should be of this order to ensure economic msnuflcture. In
some cases an integrated PVC/VCM plant may have to be oonsidered if the
imported ocost of monomer at a location is 11kelv to be very high or there
are other fa.c'qora which may require suoh a oho:lce.

Yy Report of the AIDC Fsot-—Finding Team on Petroochemiocal Induatrias. "
_/ mropoa.n Chemical News, October 1968,
3/  "Petroohemioal Industries", M, Honda, September 1966,
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Methannl
The minimum economic plant eize is 45,000 tons per year. However, bed
singe methanol is a low boiling liquid with difficultieg involved in trans— of

portation smaller capacity plant of 30,000 ton size in specific area of
limited consumption may have to be considered.

D

The world prices are around 204-211/ cents per lb and plant size smaller
than 20,000 tons per annum may not be able to produce material competitively.

Caprolactam
In the manufacture of caprolactam a substantial quantity of ammonium
. sulphate is obtained as a by-product. The prices of both ammonium sulphate ' |
and caprolactam have been showing a downwerd trend and a 20,000 ton per i
annum plant will be required to offer material at thLese declining prices (
of, for example, around 22-24 cents per '1b of caprolactam.

Vinyl scetats

The manufacture is now based on ethylene by one step conversion to ch
vinyl acetate and & 30,000 ton per vear plant would de required in order
that vinyl acetate may be offered at competitive prices around 12 cont&aj
per 1b.

Dodecyl bengene

The estimated cout of dodecyl bengene from a projected plant in the . .
region is around 12.3 cents per 1b which is slightly on the h&gh side as ‘l
compared to the cost :ln USA of 10 cents per 1b. ‘

‘Linear alky) stes

The present cost of soft alkylates is 10-12 cents per 1lb in developéd
oountries and to be able to produce the soft alkylates at oomparable price
& plant of 10,000 tons.per year capacity wonld: be necessary:

_3;/ Buropean Chemical News, October 1968,

2/ R;ggrt of the AIDC Fact-Finding Study Team on Petrochemiocal Industries,
1968,
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Manufacture of monomers at central location

The cost of monomer manufacturing plant as well as osat ef the
monomer itself shows a definite downward trend with increasing plant
size. This is now accepted as a general principle but the benefits of
these have been mostly derived by developed countries where plants serve
large markets, 7Tffect of cost on different sizes of vinyl chlot‘idr]/ and
styrene plants given below will serve as a guide:

Styrene monomer:

Plant size 12,000 24,000 48,000 96,000
Investment (million US dollars) 3.34 5.0 7.5 11,1

Styrene monomer cost
(US cents per kg) N 18.16 16,38  15.0  14.3

(Bthylene cost 8.3 and benszene
cost 6.95 cents/kg)

Styrene cost _ 21.35  19.55 18,25
(Pthylene odst 11 cente and '

bensene cost 9.73 cents/kg)
In case of vinyl chloride the data was as under:
Plant sise 48,000 100,000
Inveatment (million US dollars) 3.6 5.64
'VC monomer cost (based on ethy-

lene cost 11 cents and ethane

cost 5 cents/kg) 12,1 11.0

The transport cost of monomer lih:tthyltmy by llhip has been setimated

-

Y/  Petrochemicsl Industries - Honda (BCAFE), 1966 June.

A s
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Distanne %n W Sranaprried (Jm) 5 on 1,000

Pressurs - tanker ) 30 kg/sq.om.  Medium 1 atmos. ted

pressure pressure
el ) . Of

Temperature . - 13 or medium to very low

. . medium low

"Quantity transported 100 ton/ship 10 tons 20,000 ton/shi

y P 60,000 ton year 03 V00 toi/yr. «50 000 to/n P

Cost of ahip required

to trensport (US dollars) +33 million 1 million 9.2 milliom

Transportation oost : o

(US oents) 0.56 cent/kg  1.47 oent/kg

' )

Ethylene, vinyl chloride and styrene can be transported by ship and. ‘
monomers produced at a central plant of large size could be made available ! |
for polymerization in comparatively umall siged pla.nt in individual oountries. ’. ’
A compromise of 20, OOO ton vinyl ohlorideY and PVC plant costs have been ;
estimated at 7 million dollare and the PVC cost at 15 cents per lb in a
reoent study. The ocost of 5 such units would therefore come to 35 million 4
dollars. Costs of 5 polymerization plants and one centrel monomer plant L
will however come to 21 million dollars. Similar economies in the ocost of ich.

the styrene and polystyrene are also likely, It may therefore be worthwhile
oonafdoring a central plant to manufacture vinylchloride and styrens for a

number of countries in the rogion and only polymerization plants in individual
oountries. _

——emam.m -

~ The c8st of plmt required for m;_mﬁcturo of petrochemical end products
a8 well as intermediates would vary depending on the location, available
infrastructural facilities, gdegree of '.industrialiution already achieved
and other factors.. Generally a new plant i}\ an industrial ares where
facilities are already developed would be lou coatly than a plmt where
these facilities. have to. be limultanooualy prov:ldod for. Since the position

N

y‘ Report of the AIDC .’F‘uot-'-lf':lad;ing Study Team on Petrochemiocal Industries,

e ., e

e
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of this will vary fram individual acuntry %0 aountry and alwo from specifio
areas of each countrv, it would be difficult 10 estimate the investments

without adequate background information regarding the exact conditions in
each oagse. The cost of the process units and plant and equipment necessary
for the manpfacture of each, project in US dollars has therefore besn given

in the data below. Apart from the cost of plant and machinery, other invest-
mente which are likely to be involved are given as a general guide only.
Based on the plant and machinery cost at 100 the general magnitudé of these
costs in a developing country would be of the following order:

Plant and machinery 100

Export packing for plant and machinery,

freight and insurance 12

Trection supervision o 5

Off sites (storage tanks, servioes) ‘ 40 N

Financing o o "15 1»

‘Miscellaneous ' & 8 |
o 180

The total investment for a plant inbludiﬁg facilities in a
developing countrv may be of the order of 180 per cent of the cost of
plant and machinery. The 1nvegimont normilly described as "inside
battery limite costs”" in a devéloped country for the same plany may be.
120-125 per cent of the procees units investment. The investment .
requirements in a developing country would therefore be about 45-50
per oent higher than those of a similar plant construoted ins aoveldpod
country. To illusirate the costs as an example a nylon plant with &°
5,000 ton per year capacity may be considered. Cost -of process units
havq:boon glven at 3,100 dollars per ton of annual oapacity. The total
inv@stmont for plant and machinery would come to 15.5 million dollars.
The battery limit cost of such a plant in a developed dountry would be
19.4 million dollars (125 per cent of 15.5) whereas the cost would come’
to 28 million dollars in a developing oountry. In the above caloulation
no provision has been made for local expenses suoh as customs duties,
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inland freight and suoh other costs which would vary materiallv from one

country to another.

may not be neocessary where borrowed

where services are available to an appreciable

could be lower.

The financing cost included in the above caloulation
capital is not required, Similarly

extent the off site cost

The process units rost of variou  types of petrochemical plants are

giver as under:

Name of the_product

I.

II1.

- -
-

Plastics
Polyethylene

PVC

PVC (polymeriga~
tion only)

PVC (with vinyl chl
chloride and
chlorine manu-
facturing)

Polystyrene

. Polypropylena

Polypropylene

Synthetic fibrec

Nylon

Polyester

Aorylio

Ca 32132
ten/year

16,000
32,000
50, 000

6,000

20, 000

20, 000

7,500
15, 000
20, 000

1,650
5,000
10, QOO
1,000
9,000
10, 000

50, 000
120, 000

Cost in US$ per ton

of annual capacity

458
340
306

336

- _“ 1& .

610

8710

6,050
3,100
2,420
3,380
2,180
1,750

2,000
1,115

256 .' ‘y.,,
945 -

continued




1iT. Synthetic rubber

iV. Synthetic det.exxents

AN

)

- the product

Intermediates

Vinylchloride

Styrene

Acrylonitrile
Caprolactam

DMT

DT (with xylerc
separation

plant)

Ethylene (propylens)
Butadiene recovery

Aromatic (benzene
extraction) toluene

Mathanol

Butadiere (butane
tutene/dehydro—

goneration

Capacit
E@%.‘.“‘_
15,000
30,000
60,000

1,000
10, 000
65,000

48,%
100, 000

24,000
48,000
30,000

20,000

10,000

24,000
100, 000
16,000

30, 000
100, 000

45,000

40, 000

Cost in US$ per ton

of anmuml capacity

565
434
370

124

82.5
36,0

90

66.5

254
188

499
650
1,200

236

-




On the basis of estimated demand by 1980 and on the basis of the

plant cost data, the investment estimates ir respact of countries are given
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Investment neods for petrochemical industries
{n countries of the ECAFE region

Following general comments are made in respect of these:

While arriving at the estimate of production the capacity in
operation and under implementation has been taken into considera-
tion and provision has becn made for such balance capacity as
may be necessarv to achieve the above estimated targets of
production. Unless otherwise stated in individual cases the

estimates are for new plants.

The estimates are demeznd based in the sense that they represent
investment requirements to fulfil the demands as anticipated.

They do not take into consideration the financial limitiations

that may be involved in raising the necessary internal or external

funds or any other problems for construction cf the above-— '

mentioned plants.

In certain cases mora than one plant of the same capacity has ch
been considered. The demand for individual products is likely

to build up gradually over the decade and it mav be necessary to

build two oplants of smaller size to meet the demands as they

grow. A large siza plant to cover the full 198C demand installed

earlier ma - have to be worked at rapacities lower than eroromic

presumably in the initial period of the lower demands. It is

alsq felt <hat investments at different periods may be easier

though slishtly costlier.

For the purposes of estimating investments in the plastic groups a

broad assessment of the demands of major individual plastics of each

countrv has bean made. This is based on the data available regarding the

current demands in countries where this was available, For other countries




Yhe praduet Patvem (s hasesd An average surrent Aemehd in the onunyries of
the region., Om the basis of the product Aemands the investment estimates
have been caleculated. It is however quite likelv that the internal demands
for each product mav be =t variance in aome countries with those expected,
in which case there may be changes in the investment and in the light of
these the investment mav onl. bte ronsidered to represent the broad order

of magnitude of egtimates.

The synthetic fibre demands have also been ralculated on the basis
of nurrent and anticipated demands in individual countries where thig
data was available. In other countries the product pattern is based on
the regional demands with due reference to the needs of areas depending on

climatic condition and other factors.

The synthetic rubber demand has been considered only in respect of
SBR and investment figure has boen arrived at. In rases where different

types of rubber are to be produced investments may change.

It has been estimatedl-/ that for every dollar invested in the synthetic
fibre industrv an equivalent investment is required in the textile aphere
for conversion of these fibres. It i beyond the scope to go into the
textile regional investment in these calculations. This broad indication

has been given since this mav be of interest for future planning.

It has been assessed on the basis of experience in few countries that
investment for the conversion cost of plastic iato erd products ranges
between 60-80 dollars per ton of conversion capacitv. In very broad
terms this may come to 20-25 per cent of the invaestment required for
construction of polymer plant cost. “stimates for conversion equipment

for each countrv have hean indirated,

The investmont needs of individual countries of the region are given .
a8 follous;

——

1/ Seminar on the Development Prospects of Man-Made Fibre in Asia and
the Far East, 1966.
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- - .The damand-for petrochemicals inh Jurma during the past few years has
been - fluctuating and limited. The demand for different petrochemical groups

.and the plantt gize is given in table & below:

Tabls £

- BURMA: _ Petrochemical demands capacities and plants required

- -

— P - - e - . W e e e i B e o R e e e e

Name of the 1980 Demand Capacity in Additional Plant No. of
products estimate in operation/ cap. required size plants

tons under imple- tc meet 1980 in

mentation demand in tons
toens

Plagtios anc
§ymthetic
esing
Polyethylene ~ 11,500 - 11,500 - -
Polyvinyl- '
Polystyrene 2,400 - 2,400 - -
‘Synthetic Fibres
Nylon 1,650 : - 1,650 1,650 1
Synthetic N
Detergents

31,000 - 31,000 13,000 3
Intermediate_g/
L‘fonome_r;s_a_ o v
Vinylchloride 13,000
Caprolactam 1,815

Todecyl Benzene 6,000

“«a . . w @ e e Te rm e tamm s e R Bt E Bt R W ST B W W W G B IS TR M @ W W AP S B AP A

Taking into consideration -the limited demand of individual major

plastics and the minimum economic plant sizes, two polyvinyl chloride

plants of 6,000 ton capacity have been considered.

ted

1h
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By 100

The Aemand far synthetio fibres has hesnr limived Wt 44 is oonsidered
that Auring the seventies at leaat ~ne plant far the manufacture ~f nvlien

will be established.

syrthetic detergents have been considered,

be obtained from ouvside.

Similarlv three plants for the manufacture of

"he monomers in all cases will

The investment requiraments for the above plante are estimated as

US million dollars

D s 1 A W W N 4

under,
" Plastics
Synthetic fibres
Detargents n
Plastir~ processing machinery
Cambodia

—————— o~ <

7.

10

2.5 o (
21.% e 2T

P

The petrochémital demands for different groups are mentioned in table 7

ziven below.

Table 7
CAMBODIA: Petrochemical demands capacities and plants required
Name of the 1980 Demand Capacitv in  Additional Plant No, of
rroducts egtimate in operation/ cap, required size plants
tons under imple- to meet 1980  in
mentation demard in tong
tons

rlagtics and
Synthetic Resins
Polvethylene 5,000 - 5,000 -
Pelvvirylchloride 4,400 - A, 400 6,000 1
Polystyrene 1,200 . 1,200 | - -
Sinthetic Fibros |
Nylon 1,650 - 1,650 1,650 1
ynthetic Detergents 7,000 - . 7,000 10,000 1

intormediates/Monomers

Yinvlchloride
Caprolactam
Dedecyl Benzene

- o~ . - - LA I . R e,

A e o M e
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In view of the limited Aemands for individual products and the minismm
economic size, only one plant for polvvinvl chloride, 01s for nylon and one
foy synthetic detergents have hesn considered. The manufacturs will be ted
based on monomers/intermediates to be obtained from an outside plant. of

The estimated investmente ars as under:

Plastice 3.5
! Synthetio fibree 10.0

Synthetic detergente 0.8

Plastir processing machinerv 1

Osylon
The anticipated demands for petrochemicals are limited and may be
seen in table 8 given below. /

Table 8

-

QQZEQEL_”PatroqhomicglJdcmands capacities and plants required

Name of the 1980 Demand Capacity in Additional  Plant No. of < h
products estimate in operation/ cap. required sige plant
tons under imple~ to meet 1980 in
mentation demand in tons
tons

Plastics and
Synthetic Resins

Polysthylene 5,200 - 5, 200 - -
Polyvinylchloride 4,640 - 4,640 6,000 1
Polystyrene 1,280 - - - -
Synthetic Fibres

Nylon 1,650 - 1,6%0 1,650 1
Synthetic Detergents 19,000 - 19,000 10,000 2
Intermediates/Monomers '

Vinylchloride 6,500

Caprolactam 1,815 ) All to be imported

Dodecyl Bengzene 4,000
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In view of the small quantities required one plant for polyvinyl
chloride resin manufacture has been considered. Similarly rme plant for
;lnnfacture of nylon and two for manufacture of detergents have beon
included. The monomers/intermediates will be obtained from outside.

T™he total investment required will bs; as under:

US million dollars

Plastice 3.5

Synthetic fibres 10,0

Detergente 1.7

Plastic processing machinery 0.9
 Chdga, Popublic of

The Chinese putrochemical demands have grown very fast during the
last few years. The internmal consumption as well as exports have grown
connidorably during this period. Substantial steps for erecting petro-
chemical manufacturing caparcity have been taken recently. The detailed
estimated demand, capacity in overation o. under implementation and the new
capacity required for meeting the demands by 1980 may be seen in table 9
given below.

T . N .,
we o - *
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Table 9
REAIILIC OF Mmsﬂ demands capecities and plants required ted
Name of the 1980 Demand Capacitv in  Additional Plant  No. »f
products estimate ir operation/ cap. required sige plante
tons under imple to meet 198 {n
mentatioy Aemand 11 tons
tone

Plastics
Polyethylens 100,00¢ 20,000 80, 000 50, 000 1

32,000 1
Polyvinylchloride 240,000 75,000 165,000 20,000 6
Pelystyrane 13,000 1,600 : 16,400 ‘!350( 2
Folvpropylsne 40,000 - 20,000 20,000 2
~vnthetic Pibres
Nvlon : 93,600 28,600 24,400 10,000 2
Polvester 35,000 29,600 %, 400 5,000 1
Acrvlic  ° 53,000 23,100 29,900 10,000 )
“ynthetic Rubber 38,000 20,000 - Exp. to 30,000
Svrihetic Detergents 20,000 - 20,000 10,000 2 i
Irtermediates/Monomers .
Yinyl ~hloride 260,000 110,000 150, 000 100, 000 1

48,000 1
tyrene 24,600 - 24,600 24,000 1
“thylene® 190, 000 55,000 135,000 ) 100,700 1
Vropylene* 12,700 25,000 112,000 g exp. of eximting
Acrvionitrideens o 52,000 - 52,000 30,000 2
“aprolactam 57,000 - 57,000 20,000 )
“1methyl Terephthalate 38, 500 - 38, 500 24,000 ® .‘
Yethanol 45,000 16,500 28,300 sXpansion ‘
utadiena® 19,000 - 19,000 l\',f)f)?: 2
Dodecyl bensene® 4,000 - 4,0 V000 1
Ethylene Glycol 14,000 - 14,000 20,000 1
Benzene 80,000 - 80,000 20,000 2

. ——

*  From naphtha cracker,




The requirements of ethvlene will be met by expansion of cracker which has

recently gene in4éo Aperation as well as hy wetting up & new oracker when

necessary. The butadiene requirements will be ontained by extraction of =

the available by-products from the cracker.

The investment requirements for creqftion of the new capacities men-—

tioned above are as under.

- - .- . PR —

Plastics

Synthetic fibres

Synthetic rubber

Synthetic detergents
Intermediates and monomers

Plastic processing machinery

India

The Indian petrochemical demands during the sixties were depreased due
to severe restriction on imports and limited domestic availability. With:
the production of a number of petrochemicals within the country and develop-
ment of processing capacity for a number of end products, the demands are
now fast growing. A sustained effort to increase the petrochemical produc—
tion is being made. The objectives of these afforts are presumably full
utilization of petrochemical feed stock likely to be available.
chemicals are also expected to augment supplies of many producis or

materials like fibres, rubber, leather etc. by partial substitution or as

V_J_S million dollars

93
87
15
1.7
157
" 21.6

complementary materials to be used in conjunction with other available

materials. The position in respect of petrochemical demande and requirements

of capacity may be seen in talble 10 below.

- PSP ‘i e —

The petro-
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Table 10
-y TPY ' ’
INDIA: Petrochemical demends, capacities and plants required
i o - - . -
Name of the 1980 demand Capacity in Additional Flant No. of
products estimate 1n cperation/ cop. required  size -plants
tons under i1mple-~ 1o mect 1380 in
mentatiorn demand in tons tons
Plagtics
Polyethylene 210,000 46,000 165,000 50,000 3
exp. of one
o plant
Folyvinylchloride 200,500 80,000 120,000 20,000 6
Polystyrene 70,000 21,500 . 48,500 24,000 2
Polypropylene 25,000 - 25,000 20,000 1
Synthetic Fibres
Nylon 70,000 12,000 58,000 i0,000 4
exp. of existing
plants to 5,00C
tons
Folyester 16,000 12,000 54,000 10,000 5
Acrylic 18,000 6,500 11,500 £,000 2
Others 22,000 - 22,000 14,000 g 1
8,000 1
Synthetic Rubber 205,000 30,000 175,000 60,000 3
Synthetic detergents 150,000 22,000 128,000 65,000 2
Intermediates/Monomers .
Vinylchloride 216,00¢ 80, 000 136,000 100,000 1
480,000 1
Styrene 94,000 30,000 64,000 24,000 3
Ethylene 360,000 - 92,000 268,000 107,000 2
38¢,00C 280/- exp. of exasting
Propylene 70,000 2¢.,000 5,000 (from crackers)-
Caprolactam 17,000 - 17,000 20,000 4
Dimethyl Terephthalate 84,700 - 84, 1CC 24,000 3
eXfe of onc
plant
Acrylonitrile 24,000 - 24,000 30,000 1
Ethylene Glycol 30,000 12,000 18,000 20,000 1
Butadiene 127,000. T,000 120,000 12,500 3
40,000 2
Soft Alkylates 30,000 - 30,000 30,000 1
Methanol - 45,000 33,000 12,000
Benzene 160,000 53,000 108,000 20,000 4

e

ted
of

.ch
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Fart of the veguivendnts of Senwene and Wusadione wtli ho mt Yy setting

up recoverv units with each of the-erackers. ~Additional quantities of tuta-

diene W111 be made available bv setting up two dehvdrogeneration units as the

. . ---demand develqps.

for manufacture of para-xvlene required.

The unit for manufarnture of DT will include farilitiss

It iec presumed that the require-

ments of ethvlene will be met bty expansion of the existing crackers as well

L

as by erection of two new crackers of 100,600 tons capacity. It is under~

stood that soft detergents alkvlates mav be produced by cracking of slack

vax.

It is presumed that requirement cf additional quantity of methanol

wili,be obtained by extension of an existing plant.

'The investment estimates for the different petrochemical préduction

capacity which will be required are as under.

Indoneaxa

Plastics and synthetic résins o
Synthetic fibres :
Synthetic rubber

Synthetic detergents'
Intermediates and monomers

ic processing machinery

‘The current demands have been limited;

' 'ys million dollars

97.0

268

67 ,
41
23.7 |
o2 v m; -

The estimated 1980
demands for different groups and the capacities required to meet this .
démand may be seen from table 11. ' R

PO




Table 11

- —-—

DM

-~ o i
e A

Page 1C7

INDONESIA: Petrochemical demands, capacities and plants required

Name of the 1980 demand Capacity in  4dditional Plant No. of
products estimate in opera.tion/ cap. required sige plants
tons under imple- to meet 1980 in
mentation demard in tors tons

Plastics ) .
Polyethylene 9,250 - 9,250 - -
PVC 8’100 hasl 8,100 6,000 [ }
Synthetic Fibres
Nylon 1,650 - 1,650 1 1,650
Cynrthetic Detergents 50,000 6,000 44,000 10,000 4
Intermediates/lionomers
Virylchloride 6,500 - - - -
Jodecyl Benzene 10,000 - 4 - 10,000 1
“aprolactam T 1,815 - - 20,000 1

Taking into consideration the minimum economic size plants one unit of

polyvinyl chloride resin and nylon and four units for the manufacture of

detergents have been recommended.

mrnomers Will be ol ovanos

when adequate demand develops.

It will be assumed that production'basad on

renc otsade, except DDU which may be croduced from WG

Investrient requirements for the different petrochemical production capacity

are as under.

- US million dollars

Plastics 35
Synthetic fibres 1C.0
L Synthetic detergents 3.3
Plastic processirg machinery T 147

-

In case a joint-venture for caprolactam is considered the investment will be

$13 millione.

Iran

o

The petrochemical demands have grown rapidly in Iran during the recent years.
With large availability of petrochemical feed stocks developments could be sizeable.

f/n idea of the demands and the capacity required to cover these may be seen from
table 12. '

- .
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“Table I2

"IRAN: Petrochemical demands, capacities

and plants required

-

Name of the 1980 demand Capacity ir  Additioral Plant DFo. of
pProducts estimate in operation/ capacity size plants
tons under imple- required to in
mentation meet 1980 tons
demand in tons

ton/yr. ton/yr. ton/yr.
Plastics "
Polyethylene 85,000 18,000 67,000 . . 50,000 . 1
“olyvinyl Chloride 85,000 19,000 66,000 20,000
Polystyrene 21,000 - 21,000 7,500

-~Synthetic #ibras ) T

"ylon . 51,200 ’ - 51,200 10,000 5
Polyester ' 6‘;4‘00& ” - 6,400 5,000
ACI"’{IiC 5,400 - 6,4“) 5,000
Synthetic Detergents 35,000 - 35,000 10,000 3
Intermediate/Monomers
Vinyl Chloride 92,000 20,000 72,000 48,000 1
Sthylene* . 100,000 18,000 82,000 100,000 1
Styrene ] 22,000 - , 24,000 1
Caprolactam 56,000 - - - 20,000 3
Dimethyl Terephthalate 7,000 - - 24,000
Dodecyl Benzene 10,000 - 10,000 1
Zthylene Glycol 2,500 - - - -

From a naphtha or ethane propane cracker,

* May cover Pakistan and other countries' needs.
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Name of the
products

P —— e — S - A —————

lagtic

F-lvethylene
Pslyvinylchloride
2slystyrene
rolypropylene

S mtietic Fibres

Uyloa

Polycster
Acrylic
Synthetic Rubber

i et - el s Al W el

¢rathatic Detergents

gptermediates

Viuylehloride
. svrene
Tihylene

fcrylonitrile

Jerolactam
Jimethyl Terephthlate
Iihylene Glycol
tadiene
i'ethanol

~opylene
Dodecyl Benzene

1980 Demand Capacit™ in additional
estimate in operation/

tons

86,000

83,000
9,000
2077000

52,000
48,700
75,000

14,000
42,000

.88,00Q. .,

18,000
1486000

15,000

57,200
52,800
20,000
28,000
15,000
140,000
10,000

The ethylene requirements is agsumed to be covered bv expanrion of
crackers from the initial capa~ity of 66,000 tons to 1

e . —— i ——

under imple-
mentation

50,000
60,000

8,000
20,000

10,500
25,200
33,000

15,000
17,500

40,000

66,000

26,700

12,00

45,000
35,000
10,000

L — = . -

cap. raoquired
to meet 1920

demand in tons

—— v T o S e = A —— . ———r—-*

36,000
73,000
1,000

41,500
22,800
42,000

29,000
24,500

48,000
18,000
76,000
48, 300
57,200
52,800
28,000

110, 000

Plant No., of

size plants

in

tons

32,000 1

20,000 1

10,000 4

10,000 2

20,000 2

30,000 1 4
10,000 2

48,000 1

24,000 1
expansion of existu
nracker

30,000 4
expansion of aexistir
cracker

20,000 }

24,000 2

18,000 1 -
45,000 1

esgumed the acrylonitrile demands will be met by initially expanding the

plant under construction and when additicnal demand raquires 4he production

i1l be obtained from a new plant.

Butadiene will be obtained by extraction

"

the
50,700 tons. Tt is
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I9 40 onmuned hot the vinyl nhlaride pequirementa will Be me¢ Ny expanaian
~! the existing plant as well as by setting up ~f a new plant.

The investment estimates for the above capacities are as under.

US million dollars

Flastics 36.5
Synthetic fibres 141.9
Synthetic detergents 2.5
Intermediates 84.5
Plastic processing machinery 13.4

Republic of Korea

The Korean petrochemical industry has been developing rapidly to cater %o the
lncreasing internal and export demands. A umber of petrochemical plants are

veing constructed and are urderway and future demands would be met from these 18

well ae new capacities which may have to be constructed. Idea of the demands and
the capacities required may be seen from table 13.
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“‘af-the avelladble quantities of By product from the oracker. The therme—
setting resin production in Korea is likely to be substantial. The require-
3ted
ments of ~ethanol for this could be of the order of 65,000 — 70,000 tons
3 of

and these can be mot by expansion of the methanol plant when necessary.

The investment requirements for the above capacities are as under.

us milliog_gollars

Plastics 14.3
Synthetic fibres 177.8
e Synthetic rubber 13
Synthetic datergéntsy 1.7 -
Intermadiztes and monomers 126
Plastic processing mnchinery 21.5

1980 demands and capacities required in Malaysia may be seen in table 14 !
bQ].OW. i

Table 14 y
HALz{MEQ;.‘Eetrq3q29iqél‘4emlnds capacitios and plants required 1
ach
Name of tho 1980 Dema.d Capacity ir  Additional  Plant No. of !
products estimate in coeration,/  capacity size plants
tons vnder imple— required to
mentation maet 1980
demand
ton/yr. ton/yr. ton/yr.
Plastic and
xgthetlﬁ ?églqg
Polyethylene 13,500 - 13,500 16,000 1
Polyvinyichloride 900 - 11,900 6,000 2
Polystyrane 3,300 - 3,300 - -
Synthetic Fibres
Nylon 1,650 - 1,650 1,650 1
Synthetic Detergents 13,000 12,000 - - -
Intermeciates
4

Ethylene 17,300 )
Vinyl chloride 13,000

g to be imporied

Dodecyl Eanzene 2,500
Caprolactam 1,815

LR L el

-




ID/WG. 34/5
Page 112

~ Tho requirements nf athylene may he shtainnd from Singspore oreshers,
dnvegtments in different groups are estimated as under.

QS million dollars

Plagtice ' 140
. Synthetic fibres 100
Plastiq processing machinery 2.5

Pakistaq

The petrochemical products demands are growing and capacitles for
certain types of products are being set up. The demands and requirements
for capacities to meet this are given in table 15.
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amands capacities and plante required

Name of the 198C Demand Capacitv in  Additional Plart No. of
products estimate in  operation/ cap., required size plants

tons ander imple- to meet 1980 in

mentation demand in tons tonsg

Plastic
“olyethylene 25,600 15,000 10,000 - expansion
Polyvinylchloride 24,800 30,000 - -
Polystyrene 14,000 - 14,000 7,500 2
Synthetic Fibres |
Hylon 70,000 4,000 3,000 1,650 2
Folyester 3,500 - 5,000 5,000 1
Acrylic 4,200 - 5,000 5,000 1
“ymthetic Rubber 102,000 10,000 - 15,000 -
Jynthetic Detergents 50,000 25,000 30,000 10,000 3
L termediates/Monomers
Yinvisidloride 26,800 30,000 - -
"thylene** 35,000 25,000 - -
Aatadicno** 11,000 - - 12,500 1
Jturane 14,500#% - - - -
simethvl Terephthalate 3,850%
Trorolac tam 7,700*
torlonitrile 4,200%
Dudocyl Benzene ** 10,000 15,000 5,000 - expansion
Mothanol 45,000 4,500 - - -
“thylene Glycol 1,400 - - - -

- — -

* to be obtained from outside

*¥* from the naphtha cracker

f»&

ated

8 of
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The capacities being set up for ethylene and vinyl chloride would be
adequate to meet the requirements of the respective polymers. The butadiene
requirements are expected to be obtained bv extraction of the availatle by-
products from the craoker. Some of the intermediates/monomers may be ohtained
from outside.

The investment requiprements for various groups are as under.

US million dollars

Plastics 5.8

Synthetio fibres 40.9 o
Symthetic rubber . 8.5 . e
Synthetic detergents 2.%

Intermediates and monomers 4.0

Plastic processing machinery - 8,2 SIS TR

Philippines

The anticipated demande for varioue products and capacities roqutrti for
meeting these may be seen in table 16 given below.
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Table 16
EHILIPPINES: Petrochemical demands, capacities and plante sequired
Name of the 198C demand (Capacity in  Additicnai Plant  No., of
products estimate in  operation, capacity Glze plants
tona under imple-  reguired to in
mentation meet B tons
demand 1o
tons
ton, yr. ton/vr, ton/yr.
tlustics
i':iyethylene 106,000 - 106,000 50,000 P
ielyvinyl Chloride 70,000 6,000 8¢,000 20,000 4
volypropylene 40,000 - 40,000 20,000 ¢
yrnthetic Fibres
dvion 17,000 2,500 14,500 10,000 1
5,000 1
Polyester 17,000 - 17,000 10,000 2
Synthetic Rubbers 38,000 - 38,000 30,000 1
Cyuthetic Detergents 46,000 37,000 4,00C 10,000 1
ﬁgvrmediates/ﬁonomers
syl Chloride 90,000 - 99,000 100,000 1
Lihylene 160,000 - 160,000 100,000 2
mutadiene 19,000 - 19,000 1+4,000 1
Propylene 44,000 - 40,000 1
Dircthyl Terephthalate 1¢,700 - 16,700 24,000 1
Caprolactam 18,700 - 18,700 20,000 1
Dodecyl Benzene 10,000 - 10,000 10,000 1
Renezene 22,000 - - 20,000 1
Ethylene glycol 7,000
Styrene 6,000
Methanol 45,000 - 45,000 45,000 1
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The current demand for thermesetting resins hes been substantial and

requirements of methannl to meet these on the present basis may be of the

order of 65,000-75,000 tons.

This could be met by expansion of the methanol

plant capacity at a later date when requiréd. It is exﬁected that the

requirements of ethvlene will be met by installation of a 100,007 ton of

naphtha cracker and its expansion to 166,000 tons ac the demand

The investmrnt requirements for

US million dollars

velops,

the above are estimated as under.

Plastics 79.4 .

" Synthetic fibres 7% A
Synthetic rubber 13.0 A
Synthetic deterpents 0.8 ) o
Intermediates and monomers 63.1
Plastic processing machinery 27.8

; Singapore
The estimated demands for the petrochemical products may be seen in table 17
a8 follows:

LR R oY T ek ok g Wt e e et e eon
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Table 17

Patrochemical demands, cazacities and rlants reg:ired

— o — s Yo & ¢ b S e e e S A WP s 5L R G At - A S

Linme of the 150 derard  o.peclts in Aatliticnal Flant ..
products estinate i- operticr/ cay. re ~dre’ size cf
tors wer 1 le=  to rmeet 1080 i rlarts
Lentation Senoot 1 ters  tone
T [ ]
Plastics
Folyethylene 33,500 33,508 50,000 1
Polyvinylchloride 17,000 17,000 20,70) 1
Polystyrenc 6,000 6,000 7,50C 1
Synthetic Fibres 1,650 1,650 1,65C 1
Synthetic Detoroents 3,000 - - -
Intennediutes/ﬁonomers
Vinylehloride 1£,300 18 300 48,000%* 1
Ethylene* 78,000 80 000 100,000 1
T B* 10,000 10,00¢ 1¢,000 1
Caprolactdh 1,815 - - -
»*

From alnaphtho cracker.

#% It appeared as a joint venture for supply of vinyl chloride.
*%% 17,400 tons of ethylene may be surplied to linlaysia :nd Republic of
Viet-l!an for polyethylene manufacture in tMbse countries,
The investment re~uirements for the petrochemicals are estimated as under:
U3 million dollaxs
Plastics 20.7
Synthetic fibres 10
lntermediates and monomers 17.7
Plestic processing machinery Te3
Thailand

increasing rapidly.

The demands for various petrochemical groups especially have bheen

for meeting this may be seen from table 18,

The demand by 1980 and the production capacities required

urh
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THAILAND: Petrochemical denands, caracities and plants required

Yeare of the 19E8 demard  Capacity in  Adlitionnl  Flant Yo. of
rroducts estimate in  oreration/ carnsity size rlants
tons urfer irple - regired t
nertotion reet 199C
Qe
s - ]
. . . tor./yr. tor./_yr. ton/yr. ;
T e T - - T )
Plastics 352000 '
Folyetlylere 184,000 - ) 124,00C 50,000 3 ;
, ‘32,000 0 1
.. *
Polyvinyl chloride 92,00C - 92,000 2(,X0 &
Folystyrere 21,000 - 21,00C 7,500 73
Syntietic Fiores 2G00M ,
Iylo. 12,00C 2,000 10,00C 1¢,00¢ 1 |
Folyester - 17,00C - : 17,00C 10,700 2 _
Acrylic B T T ‘
»
Synthetic Deter ents 52,00C 15,000 36,000 10,000 4
Intermediztes/Tonorers
Vinyl Chloride 10C¢, 000 - 100,00C 100,00C 1
Ztlylene* 250,000 - - 25C,00C 160,000 2
St‘}fl‘\f}xﬁ 21 ye ¢ - 23 ' oCe 24,(‘()( 1
Dinetryl Ters;hthalate 1r,70C - 18,77¢ 24,000 1
Caprolzctim 13,2 - 13,2¢0 - 1
Doidecyl Berzene® . .. 1c,ccc - 1n,00C - 1
* From o !?{t'_bhth’i CTWLCHOT,
The investmert req ireerts for the retrochenicals are cstimited as under:
US million dollars
Plastics 7C .
Synthetic fibres 59
Synthetic deter-ents 3.3
Internediztes ard monomers g 6C
Flastic -rocessins machinery 21

.

Vieg-Nam Re jool

The estirates of denands and capacities required may be seen in table 19,
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REPUBLIC -OF VIET-NAM: °® Petrochemicnl demands, capacities and flonts required

- N -

- —  — — -

Namc of the 198C derand Chraecrty in Additionzd Flant Yo of
products cstimate in opernation- cap. required gize  Flants
tors und.r imple= to meet 1350 in
mert~ticn dem:rnd 1n tons  tons

Flastics
Tolyethylene 43,000 - 43,000 16,000 1
Folyvinylelhloride 39,00C - 39,00C 20,000 1
Pol:styrene 10,000 - 10,000 T,5C0 1
Jrnthetic Fibres
Vlor 1,650 - 1,65C 1,650 1
Intyn:edi;tes/koromers
Sthylone 17,100% - - - -
Ir:41~ loride 20,800 - - - -
3trrene 7,800 - - - -
L .rolictom 1,15 - - - -

To be nbtained fror Sinsapors cricker.

Due to uncertoir conditiors 1t 1s expecte? that investments in the initial

periols may be s lven irn

the tablo,

The requirements of monomers and .ater-

nediates are anticipyatel to be met from outside.

The investmert requirements for the above fplart are estimitel ns unders

Plastics
Synthetic fibres

Flastic processing machinery

US millior dollors

12.7
10
8.2

sted
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Posgibilitien of jnint ventures
In srder t~» make menomers availahle at scmamio prices it may he
alrantagerus t~ rroduce them at cantral lacatisns ta cater t~ the meeds rf a

number of plants produrine erd products. These rlants have ~lready been

irdicated irn ccuntries with limited demands in *the fieid of plastics and '

s'mthetic fivres. The requirements of monomers for some of these plants are

15 under, '
Uaprolantam

Pased on the proposed nvlon varn plants in different countries,

requirement= of caprolactam of such countries are as under,

Countrv Demand
’ (tons)
Burma 1,815
Cambod ia 1,815
Cevlon 1,815
Indonesia ) N 1,815 _— o
Mad aysia 1,815
Pakistan 7,700
Singapore : 1,815
Tiet—Nam, Republir of 1,815
Thailand 13,200

"he total remiiremert works out to 33,000 tons. It has been proposedl/
that a plart to produce 20,000 tons per annum of caprolactam to cater to the
demand of the rcuntrie= ir the region mav be located ir Indonesia. This
suggrestior is based on the ligalw markets for ammonium sulphate available
13 1 ty=predurt from caprolactar marufasture. “his proposal could perhaps
b followed qp and the cint vernture idea worked out in detail. The

c1pacity of the plant could be 2xpanded a% 2 suitable time when the demand

FOS Up,

- -—— . . - a——

i/ Report of the AIDC Fact-Firding Studv Team on Petrochemical Industrv, 1968.




Vinyl Chleride

Counggx Demang
(tons)
Burma 13,000
Ceylon 6,500 |
Cambodia 6,500
Malaysia . 13,000
Indonesia 6,500
Singapore 18, 300
Viet-Nam, Republi~ of ?1,600 !

The requirements of monomer could be met by a joint venture plant
having substantial “apacitv, In the initial period n rlant with 3 capacii.
of 18,000 tors rould by et up and thic ~ould we expanded 13 the additioma,
demand buildg 1p. Singapore op Thailand could te Possitle losatinng fop Soch
4 joint venture. However, detajled gtudijes reFarding the suitatbje locat por
should be andertaker. it the Proposal to marufactypre vinyl chleride monome r-
at a central plant ard to CArry out polymerization in units in different

Countries ig considered,
Styrene

The requirements of styrene monomer of different countries may be

seen below,
Country Demand
(tons)
Iran 22,000
Pakistan | 14,500
Philippines A o 6,000 ‘

Singapore 7,800 2




It has heer prapnsed that stvrene gshould ke mamufactured at a central
plant in Iran as a joint verture. This could be followed up by an agree-
ment betweer the ccnsuming countries and the capacity of the monomer plant

incraased when the demand goes ug.

Mathanoi

e

According to the current consumption pattern in a number of countries
in the region the damand for thermogetting resins has been estimated at
approximately 20 par cent ¢f vhe total plastics and svnthetic resins

demand. Total consumption of plastics and synthetic resins may be seen

velow,
Countrv Total plastic and synthetic
resins demand by 1980 (tons)
Burma 34,000
Cambodia 15,000
Cevlon 16, 000
Indonesia 28,000 Dy em
Malaysia 41,000
Viet—Nam, Republic of 134,000
Singapore R7,000
352,000

Consumption of thdrmosetting resins at 20 per cent of the above would amount
to 70,000 toms. Taking intc account the consumption cf thermosetting resins
in Thailand which was estimated to be of ‘he crder of 35,000 tous, the total
demand would he about 117, 00C trng. This would be aqui ralent to a demand

of about 10,000 tons of methancl in tha above rourtries which do not have
promction facilities, A methanol plant of 1%, CGN tons is proposed in
Falistan to cater to the requirements nf a number of ~ountries in the
region, This plant mav therefore be able %o look after the demand of these

countries.

- - e - e









