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(1) The progress of petrochemical industry from its start to 1364

The Japanese petrochemic: 1 industry had storted seversl ye:rs behind American
and Duropean industrial n-tinns. Tuat is to siy, 1t was around 1994 - 1955 that
the plan for bLuilding up petrochemiczl inductry 1n Japan beqon to toke shape.

More strictly 1t was 1959 that the "inistr ~f Internaticna’ ‘rade & [ndust-v

(PHTI) announced 1ts policy so-called "i{ow to bring up petrochemical industry',

i
-

The Jopco v and -ty b beer bra Tt unows e tle chnorel and rrotection
of the government for more than 30 years until that time. Therefore all petro-
chemical plans had t5 subject t~ the § [TI's approval nd tne number >f plans thus
approved was 15 1in all. 4s a result 4 naphth' criockine ~entars were est:blished

end went on stream durinz  period from 1957 - 1399,

In the petrochemical plan was involved synthetic rubber manufacture. Jor
the production of S3R, a new company, Japan Synthetic “ucber o, was formed by
the joint investment of petrochemical and rubver companies, and the government
also participated 1n the venture with 407 inte.est. Thic fer ntinra as

one of the important policies of ‘he zovernment.
&l

The plan completed during the szid period is called the lst-stage plan. In
thie, Japan aimed a2t: a) successful shifting to economic petrochemical processcs
from conventional coal chemical, calciur carbide and fermentatinn processes;

b) cecuring self-supply for the petrochemical praducts wiich had so far depended
or. the import from urope and the SY. And t am happy to sy that those purposes

were almost fulfilled.

The following 2nd-stage plon (195) = 1962) aimed «t {a) the lowering of the
ercduction cost ~f petrochericals to the interaational level and (b) ~leo lowerin:
the pr.ces of the products from conventional prrcesszes 4ithout introducing any
confusion by adjusting the competition between the »id and the new products, and
(P) finally to scrap the old rlint: Yused on the converntional processes.  in nrier
to carry sut those purposes, their efforts were concentrated to enlarve the ecapac-
ities of the fcur naphthe centers and to zccompiisn tne full utilization of the
primary products produced tiiere so that . comnlete fHrrm of complex would Ve built
up. And at the same tire three more centers were added. [n foct the result was
that during that period the prices of the major products were cut by 40%

apnroximately.
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The next 2 - 3 years following the ?nd-stage is called the 3rd-stage plan,
Tn thiz period the said additiosnal centers were completed, and two more were
wzain sdded, nd st tue same time ethylene production unit was totally expanded
together with carryiny ~ut the ,rener>l utilization of clefines. A1l production
Lecame economical and alss expended quantit:tively. Dy 1963 the 9 centers entered
int: full operation. Durin- the three periods our ethyliene producticn capacity

increased as follows:

1957 - '59 80,000 t/y (4 centers)
196C - 161 300,000+ (4 v )
1962 - 340,000 ¢ (5 ")
1963 - €4 920,000 ' (9 v

In those past 10 rears the petrochemical industry made favourable stride
being away from technici! immaturity of n~ found-tion. This could be done because
the industry was favored by good surroundings t> crow. One of them, as mentioned,
wis the direct contr»l and protectinn °f the gsovernment: all petrochemical pro-
jects hzd tr subject tH the rsHvernment approval, but once approved they were ;iven
« 1ons=term loan from Jrpan vevel ~pment 3ank, tax exemption (corporation tux, im-
port tux, etc.) snd speciii chort amortizotion, Secondly until 1962, se you know,
the industry ua orown under the oomplete closed econory, so had teen kept away
Yoo exnosin, 1tse.f oy the severe competition from tae “uropean and American
nitions.  Thirdly, o' tioush the industry h.d nn petrnchemical technolozy almost
it .'l, the grvernment w.s very pogsitive t) introduce foreim advanced techniques.
weause at tnat time 1t w.8 vefore the trade liberalizetion, foreign capital
sarticipation was not compelled, s5 211 necessary tecnnigues were ntroduced for

saort period on royalty base.  ‘wid the Jopanese industry rapidly mastered the
rported top-advanced tecannlogy, widen mey well indicate that Japan was already
At e wnductrial level,
\

() Developments since 1)t4

I J067 trade vas liberalized and in 1968 followed the liberalisation of capi-
tat transactidn. . Thus laparn entered 1nto open economy considerably lagging be-
nind American ant  urcpean courtrizg,  Jeczuse 1f this reassn, the industry found

1tself rither weak 1in terms 5! international eorpetitive power.

ieographically Japan 18 [0 ted in As1in market 18nl:ted from the deve.op-
merts ~f the _uropean and Jrerican bldeck economy. T the cther hand, she has to
depend solely upon the expcert of products to survive, Therefore the lack of
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international competitiveness has come to the most concerned problem for the

industry.

Such being the case, their major efforts have been concentrated in, since
1964, the scaling up of unit production capaciiy for cost down, full utilization
of co-products t» improve the economy of production and improvement of imported
technology. Particularly in view of the fact that a giant ethylene production
unit begon to appear in tiie overseas countries a few years ago, the ethylene pro-
duction capacity as a unit 1s now set at 300,00C tons per jyear by the government,
because otherwise they can hardly cumpete 1in cost. ™at is to say, YITI has
decided not tou give an approval to a production plan, if the capacity is less
than this scale. and 2t the same time directed the existin: plants to scale up
their capacity to this size. (herefore smaller and less effective plants will

be scrapped gradually.

The 300,000 t/y ethylene units now under construction ure 7 (out of which
one is under pending), all of which are scheduled for completion during 1969 -
1971. Together with other existing 11 centers, Japan will eventually have a total

ethylene capacity of at least 4,7 million tons/y by 1370.

As you find, 1f the existing 11 centers ouild i new 300,000 t/y ethylene
plant respectively, 1t 18 no doubt that Japan would foce seriosus svercapacity.
Therefore for a new ethylene project, investors arc sked to form . rroup made
up »f 2 - 3 companies so that they can co-operate 1n joint investient or invest-
ment by turns. his type »f co-operation may, [ think, bte typica: to Japan. 1In
addition the ra%te of plant expansion 1s no. carefully controlled i1a parallel with
the denand increase under tine close co-operatinn between the government and the
industry t» prevent overcapacity. Anyway ..c final obje:tive of this plan 18 to
impart intermational competitive power t- the industry, sc 1t comes to the front

as one of the very important objectives.

The presrnt ethylene productinn capacity and the potential capacity by 1970
are as shown below. As you wi!l see, Japan is siturted second to the U.3.A. by

these figures:

1967 (at year end) 1,667,000 t
1968 i 1,222,00C ¢
1970 ol 4,172,000 ¢
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The second important problem to the Japanese petrochemical industry which
has come to the fore 1s the technological nroblen. sven 1f the production effi-
ciency be successiully attained by the scalin: up of plant capacit,s, it will,
~fter all, face with tue unbalance between demand and production capacity., 50
in order to prevent this, the developuieat o. manulacturin, *echnicue for the
werivatives and their export are aececsary. The forumer necds the invention of
domestic technolory and the latter needs competitiveness in the international

aArena.

Another potential importance seen in near future is how to secure the source
ol naphtha supply to meet the future demand. °f durin; 1970 - 1971 years more
than 4 million tons of ethylene zapacity -o on stream, about 20 million kl of
raphtha will be requirec. This problem 1s more acute to Japan than other coun-
tries. Ir order to solve *his provlem, it is required to develop new technology
to produce ethylene {ron crude oil or heavy oil, or technolosy that can allow
a petrochemical plant to carrr out crude o1l processin; and also full utilization
ol all distiilates. These developments however reed 2 certain length of time,
so we have to start the developmental worl ri~ht nowu. In Japan iiITI sets a sub-
s1dy to loster such I & 7 works. and an etiylene production process based on
crude 211 15 now bein- develope! and a hio pilot plant is under construction
(Chem, lnrineerin: lews, Jan. 15, 1060, p 32).

In the rniext chapter I would liie %o exrlain about the (evelopments of plas~

tics (includir. syrnthetic raners and svnthetic iibre Aaterxals).

(1) Tlevelopmerts ot plastic, {1.cl, synthe*ic rullers and syntietic fibre
materials) ir these recent ,ears.

as for plastic, the prodictior of *thermosett .ns plastics had been put on
commercial operaticr aan, ears a0, while that ni thermoplastics made rapid
ctride as a result ot the advaneument o! the petrochsmical industry. During a
period from 1160 winen the petrocheriical production went on stream for the first
time to l.tl, the arnual growth rate ol the total plastic production was 24 ,
tat durirg 19%1 - 1960 the rate increased to 35 /y. Th.s car e seen by the

folilowing {iouress

1560 697,000 t
1964 1,377,000 t

1968 (est.) 3,280,000 ¢




ID/WG. 27/11
Page 7

The plastics which show a growth rate of 70 - 60;/y are as follows:
LD polyethyylene
Rigid polyurethane foam
Folystyrene
Polyamide
Polypropylene is a newcomer, which is growing at a remarkable growth rate
of 1407 annually. On the other han¢ PVS has maintained a steady growth rate
of 21 - 22/y for the past * years, and 1t is expected that the rate will also

be kept in future without marking any decrease,

In the world production output, Japan stands sacond to the United States,
but is ranked only 5th after the US, Germany, U.X. and i'rance in terms of produc—~

tion per capita.

As for the synthetic rublter production, as I mentioned, tirst SBR production
was started by a joint venture ~7 rubber and petrochemical companies with 407
capital participation of the povernnent. Later O companies entered the production
of NBR, three entered chloroprene and recertly four entered polybutadiene rubber
and the total synthetic rubber production capacity of the 12 companies has reached

460,000 tons this year. The production from these plants is

SER 250,000 t
NER 140,000 t
Polybutadiene 64,000 t

Now plans are progressin, for the procuctior ofi polyiscprene rubber,
epichlorohydrine rubber, PQ and tutyl rubber. The total production oi synthetic
rubber will rise to about 303,000 tons this year from 122,000 tons in 1964 with
annual growth rate of 507 during the period. Meanwhile the production capacity

ie expected to reach 7(%,000 tons/y by 1.,/0, the brealkdown uf which is as tollows:

SBR, NBE 362,000 t
Chloroprene 54,000 t
Polybutadiene 140,000 t
Polyisoprene 50,000 ¢t
EPR 99,000 t
Butyl 60,000 t

Total 7€5,000 t

In 1966 the ratio between ratural and synthetic in the total consumption in
Japan was reversed with rynthetic exceedinz 50% over natural.
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As for synthetic fibres, Vinylon from polyvinyl alcohol was early developed
on the basis nof carvide-acetylene us raw material, and the production of nylon 6
which starts from coal-based phenol hes al:io heen commenced exrly. The produc~
tion of cther mn-made filree made o start after the petrochemical industry went
inun operation.s  Low iimost ali i jor synthetic fibres are produced. Synthetic
flbre'as & part cf petrachemicn! industry puts impertance or the fibre materials,
but here I hope you would understsond th-t the w.rd synthetic fibre includes all

of 1ts materials.

The prnduction in 1963 will grow tn 650,000 tons, with annual growth rate
of 27% gince 1964, The production capacity will reach 720,000 tons/y by 1970,
lowever in this figure the capacity for cellulose fibres such as viscose and
acetate are not included. Japan fastly could rank ond in the world synthetic
fibre productisn capacity next t- the Us5.A4y and by 1967 her figure doubled that
of GGermany and U.,X. and quadrupled that of ITtaly and France. The production in
1967 by fibres are:

Nylon 188,000 t
Vinylon 61,000 t
Vinylidene 5,000 t
PVC 9,000 t
Acrylonitrile ‘ 126,000 t
Polyester 152,000 t
Polyethylene - 12,000 t
Polypropylene 26,000 t

Total 573,000 t

At the end of this chapter, I would touch on the matters relating to techno-
logy. Japan's calcium carbide production made remarxable progress from a long
time ago and was maintaining a leading position in the world. in the basis of
this product therefore acetylene chemical industry advanced remarkably, and the
productinn methods for anetylene-based products, e.g. plastics and synthetic

f'ibres were develaped.

‘n the other hand, nther synthetic fibre production went 5n stream in
parallel with the development of the petrochemical ndustry and the production

15 solely dependent on foreim technology.

lowadays synthetic fibre productisn hae shifted to petrochemical process
from acetylene-bared {uc to economic reason. "hy then Japan made so rapid devel~
ent i ccathobis 0 e s D et e r.g.n3 are a) her fibre industry

which had relied lar-ely on the impors of nctural fibres stimulated the 2arly
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establishment of self-cupply of artificial fibre; b) there was a population
large enough to require big production; I would say that the foundation had been

enough prepared for the irdustry to mrow,

(4) Japan's technolggicgi'develg ments in recentg Jears.

©0 far 1 have ¢ lanced .t tile developments H{ tne Japancse industry frou

the production side. fext | vould see it from o technoleogical point of view,

Lepeatedly the acevylene indusiry achieved early development based on the
abundant evailobility of caicium carbide, SThat 12 to say, vefore petrochemical
industry was ectablished J2pan had produced almost 10 petrochemicials that were
available from acetylenec, fnong them were vinyl-bLased plastics, synthetic rubbers
based on butsdiene and caloroprene and Vinylon syntnetic fitre (created by the
Japanese). n the cther hand Jupan hed not any pebtrochemical tecinnlay arouwnd
1955 when the industry wis first established. Tuerefore she hed to rely complete-
ly on the inport for her necessary technology from the sverse-e industrial coun-
tries, as | have mentioned. rodoy the products of which manufacturing is still
completely dependent on fereign technnlogy ars chemicals such 2o ethylene,
acetone, styrene inonomer, acrylonitrile, higher 2leohnl, ind also polymers such
as polyethylene, polyacetal, polycarbonate, polyurethine, polybutadiene and iso-
prene, u.Pli, polyester, eotc. [he Lalance Hf trade in technolozicol import and
export of the whole Japanese inductry in 12367 wos only 11 for receipt agalnst 100
for payment. These figures show the actual situatinn of Japure  tlowever this
situation has been changed gradually since 1964 That is to Sayy Japan who had
lagged behind the world industrial countries beciuse of Iong closed econnmy and
’nd world war was very active to inirodu:e foreion petroche..icai technolosy and
expanded her production capacity rapidly to reach the wor'd level. Thic neans,

I would say, that our country digested foreign technology completely for a very
short period. And since 1964 vhen the petr-ciemica) industry wus enterins expan-
sion period, improvements and development of rew techniques hrve reported sne
after another, Taking some examples, the Japarese [1censces are in turn offerin -
their improved vechnology to their original licensurs, or taey ire developing

more effective processes thun the conventinna’ procesces of which patents or con-
tracts have expired or are zolng to ve expired -nd license inquires rush on thecos
new processes. ‘the number »f such deveicpments will rise 1f 1ncluded those which
ar~ under development. ‘[herefore there is every tendency that the said technologi-

cal balance of trade will lergely be improved.




The techmology recently exported froe Japan in the fields such as petro-
chemicals, plastics »nd elast eers, synthetic fidres (1ncl. materials) ie summaAl-

cred am the £ llowing:
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A# for petrocherical procesies, improvemsnt of srnvantional KFodesses
and LesEer sxtent new ‘ecAniques ‘re licensed t devel ped countries
Such ae the . L ol UL, snd alB0 tN ther deve. Fifs and catern
Blaek onuntiries,

Bow [ wrlldanf r v . ar news that a tery rositive L L U work gz being
pasted [ rwart in o atterst t Aysasver new sthyiene producti a
teehrlogy frm crude 21 inier the spons-rehip o f the porarament,

Amongs tariirola, eyl echurty, plagtic jreductior and “abricetior teer-
niques are rbered the roat, especially new VCW [rocess (oxsemlorinstion
etc, ) ardl 7 fatrinot, or TRURRIT.eR,  all B U wACE | irenBes wore
rranted qre tie ., aey ‘ermany, "tily apd thers, aad a'e, fave ] s
ABE “oumtries wiich ape soatteped +0 . umr trie worid,

"eoent ; rew rr .cesgec tor tne productiog of wonpiete.y vodified polye
oty ere, EOlypropy.ene, rolvester and jte materiil ape gnder deve . ope
Sent, whic gsees ¢t te itengat e, _ome 3f them ape |icensed %~ the
Jelow "o vy Italy and Wes! ermany, and *185 15 South Enet Asimm and

Mastern bBlook oourtrie .

ka ne f plasti~ dif1 ati ns, synthetie eather techne . Wy “LUtsime
patents serseas :nd cttracts the world attentiom,

Tomestic srnthetic rubier technoi oy i1s mumbered a few, tut it 1s LAl o
warthy that . new tecanivue for buty. rubbaer profuction whish ses ae
fa¥ Beer he!d under tre ss-'s exclusivity was ievel ped, s i dee,
"her lapansse wn techrniques for the protution f TR, epian spo-
Wrdrire rivter sre under ievel ppert.

Jomestic tecnn- “y for the productisn f synthetic fibres amd theip
mterials 15 a. s YMIRZ 4 #TOWLIRZ interest f tre wor 1 protacers
aewt to plastics, oy framp. e, processes for tne produet, w f ayiom &
and itz sater,a’, CAPET cactam are | icensed 308t amd then frolirwe tne
MR LM, Apart froe the Speciii photosynthesis f ayl B, new BrOCeass
for ngi s is erpiorted ¢, leve ! pings suntries and he ARy . ® process
$ advanced countries, e,r, 7, +v @8l ermany, “rance, ato,

‘etemtiy protuction nethods Fatn 4k Rish purivy T, the polyeater
fibre materi.., new i{ - Process {°r poiyester fibre pr.duction withogt
e ET, o fire PRtinuOUS Tolymer ohip production are watehed with
Pt isternst “RpOCLi. iy ty industria.ized Batlins.,

et processes Pe ating t: plastice are radiat)on procese, of whish
fove. pmert s 2f.anced filriy. The muufacture ~f eynthetic protein
foum petr 'ous s fesdstock f-r 4 megtin Winals 15 reaching sest to
SeBmercisiisatiom stage., ' . i work for synthetic protein 1 sarried
"t by i companies. | expect that the day wi.l nit be far distany
e the swmmersial product will appear on the marvet.
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