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I TRODUCTICN

 Phd e peper contsins informatior on thne davelopinent of
rynthetic vubber cornzimution znd nroduction between 1660 and
1980,And =one mgtinates wagurding the yosrs efter 1980.

I~ order to prassmt & picture of the evolutionsl psttem
of syathetic rubber corcunntion and proauction in the lusst lo
to 15 yesrs a5 well as foracaests for the next decade the
authors attempted to give dets reflecting ths vorld level and
the nituati;\m Af gome developed and developing countries. .

e vaver includes data on Geveloped countries with
impoptant coneunptions end productions of synthetic rubber and
developing countries for which published deta exnd inforistion
werd avellable.

The develovment of corsumption - snd pro‘duc:ion of rubber

latices is outside the scope of the present peper.
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I. DEVELOPMENT OF RUBBER OONSUMPTION IN THE WORLD

Uber is 8 rew mate-121 indisnensable to modern
civilization. Some industries cennot function without rubber or
rubher 70048 and one cen confidently state that thereis todey
vi%ually no industry which does not employ rubber in one form op
another. The largest rubver corsumer hes been and will continue
to be the sutomative industry. Inportent amounts of rubber ave
also con-umed by mechinicsl poods industry,eluctroteonnicel
industry,consuner goods irdustry,etc.

Until 1932-1934 the world consumption of rubber was cove~
red solely by nstursl rubber since synthetic rubter wes only st
its beginnings.

Recearches sud experiments in the field of synthetio rubber,
denonstreted the nossitility of producing elsstomers with some
phijsicel end cheuical properties surnassing thosa of netursl rubber.
These quslities contributed to the continuing growth of synthetic
rabber canéumption,tha diversificetion of-applications end conse=
quently to the re-id growth of prcduction capacities and of the-
range of types of gynthetic rubber in industrial yroduction,

The fsst growth of synthetic rubber consumption after the
war stimulated the development and diversificstion of syrthetio
rubber production in msny countriss. Therfore in 1961, the world
Droduction of synthetic rubbar equalled that of natursl rubber,and
the world co.cumption of synthetic rubber showed & steady incresse.
This trend is exvected to last. In £1z.I /1-6/, one can see the
development of world rubber comsumption between 1920-1985 for
total,naturel and synthetic prubber.




In fig.II /18/ cro IIT /// the evolution of rulber
consumption ir rome-developed Ind Ceviioping covutries between
1955 and 1980 i3 presented.

II. DEVRICIGNT COF 3:N¥THETIC RJELER CUTSURETION
IN THI WORLD

Since the growth of naturel rudbder nproduction wes limi-
ted and,on the other hand,it was posaibla $o menufeciurs & wida
ranga of synthotic rubbers with properties superiv. ir some
respects to natursl rubber end even "tailored™ such ag to meat
specific end-uées.the production of gyathetic rubbor continued
after World War II,the continuously growing demsnds of rubber
being covered meinly by synthetic rubber.The share of synthetic
,rubbar in total world consumption is continuously snd rapidly
growing,from 36 % in 1955 to over 78 % in 1985,

The share of synthetic rubher in total rubber consunptlon
in come dove],oped end ‘developing contries is pregented in fiz.IV

/s

£ - . ;
It car be ssen thet the saze steady increrege of the shire
of syrthetic rubber in total rubber cansumption is shown by soms
of «:the ﬁnvalopod countries,for exsmple the United Staeos,camda.
Japsn for which tho share will be about 80 % in 1980.

The dovalopine‘ countries shoe the same tardency towandis
an ineresse of the shére of ‘synthetic rubber in totel wubber
condunption. This share - with the sxseptica ot Indla w:ul be in
the renge from 82 %0 74 % in ‘1980‘ :

« Pogether with the developwant end dmmrméfm‘ of synthe-
tﬁ mﬁt Mcﬂ.& ﬁt g M ‘cm chac;és in the




The pvroductior of new tyuoes of cynthetic rubber with
saperior propepties or vith charictaticstics ¢ngizrad to neat
specific appl - catinng,te well as the emrrzence of new corsuirs,
are the .iin fuciors continudusly wodifying the nroportion of
the varisus ty.es of synthetic ribber in the world rublber
corncumption.

The evolution 0f the structure of world synthetic rubbap
copsuustion  betweon 1955 ond 1975 18 Dlustrated in fig.V /8,9/.

It cor be scen thet tne zhare of styrena-butadiere rubter
in the total aynthetic r.ibber corsuimntion declines from over 2%
in 1955 to about 77 % i~ 1965,and sr ectimated 57 % in 1975 -~
although the absolute quantities of this type of
Tubber are incraesing § while the share of storeore.ulafs rubbarg
(velybutsdiene and polyizourene) 1s increasing from 8.5 % in 1965
to 24,4 % in 1975 or roughly a three fold incresse in this perlod.

the shere cf sthylene-nropylena rubber,althongh expected
to incressa tenfold within ten yaars,carnot be regnarded as traly
rejregentative since the nstimeted growth ig referrad to the yer
1965 when the share of this typs of rubber amountsd to only J.4%
of world synthetic rubber consunmrntion.

¥or tha other types of syrthetic rubber under considera~

-tion,the respective shares vary insignificantly,especially in the
lagt intervel xamined.

Thus in the future & signifiosnt incvresse of the share of
gtereorsguler polymers in total synfetic rubber consumption is
expocted,together with 8 decline in the share of SBR.

Since the United Stetes has an laportent share in the
production as vald as in the oonsumption of synthetic rubber,the
consumptior structure in this country can be cousidered as being




representotive for develsped countries it genoeeal,fls.VI /ln,11/.

It cen be s»~n that 4in 1€ years the share of ctyreno-
butedi~na rubber declined froa ~ Bo % in 1960 to 52 % in 1975,
while tho share of stereoregulat rolyisoprene and polybutucdlene
rubbers will reach 25 % in 1275.

Published data on tha st~ucture of synthetic rudbhaer
sonsuaption in some developing countries are very scarce. ,
Nevertheless they show s tendency of decline of the share of SBR
together with en increass of the share of stereovegular pubbers.

In generel,the dats or the structure of synthetic rubber
congunption show that the numbder of main types of synthetic
rubber hes grown from 4 in 1955 ¢t~ 7 in 1975,excluding spscialty
rutfaro used to a8 lasser extenl -~ this being the main reesm why
they were left outside the scops of thia nmsper.

48 shown bofora wor-1d %3 ever growing demsnda f= rubber

sre coversd now'w:lll be increesingly covered in the future by
synthetic rubdber.

III. DEVEIOPMGNT OF SYNTHRTIC RUBBER FRODUCTION

In the last 15 ysavs (1955-19‘70) the production of s;ynthe*-

tioc rudber in the world s gromn elmoet fourfold,being . about -
5 miliom tone in 1970. It 18 estimated that in 1985 the production
will resch the level of ebout 15 milion tonr /1,27

: lvuihblt dats AWV mt in the dmlopod ooun*:
tries thn prmﬂcn of aynthetie wudbber ip stesdily growing.Tue .
in ths United Stetes & growth rets of shout 4.58 jer yr.is expected
for 19751980 while iz othexr cvuntries suoh es U.X.,Frence,




Ger.any ani Itely the =~ tes of rowth vory Frou on@ pepiod to
annther.In dovelspin: court~imas tae oroauction 18 2ls0 =xpected
to inacresce in She rext 1. %o 12 serg.Prr sy ce,in Argentine,
Brazil Aani Mexico %he roduction celim-taa for 1980 will exceed
by 40 to S0 % tne yrounctiorn expected in 197%,while in Indis en
nlmost 2.5 tinee incneass ir production 1s expectead in 1980 rela~
tive to 1975.

IV. DEVELORENT OF SYNTHEIIC RUBBER INDUSTRY I
THE SCUIALIST REXUBLIC OF ROMANIA

In Romrnia within the framework of industrialisetion and
maltilatersl development,s specisl attention wes given to the
chemlical industry which during the present five-yesr plen will be
irowing more than twofold.

Acong the braonches of che.ical industry,petrochenical
irdustey has 8 prioritary plice. The orpanization and developarnt
of a synthatic rubber irdustry in Rowsnie were detormined by the
falowing main factors i

=~ availability ¢f rew me+eplals

v existing experience in the design and operation of
peocesess end complete plarts

= an own raesesrch chRpability ellowing the davelopmnt
of processaes for new types of synthetic rubber,as well ss the
improvement of already existing vrocesses and

~-devalopment of an own machine building industry.

Urtil 1963 Rousnia's rubder oconsumption wae ocoverad
entirely by imporis. After the synthetic vubber factory GAROM
cams ongtream the intortsl demsnds for general purpose butadisne~
styrens rubdbber have been covered from natiunsl production.




onnnina eynthetie pubber cenmri. o fon o gooin
steadily . Thus,dn 185 u = . wetin pubth ~ 250 L 0iifn “.% to
2.2 ties nighep Saen 40 [$70 S5 e eoboi. The oo e st tannie

rubLe~ %y ~g Wt lized wil) bLeensosr fe %ha Snkuppe er_aci Viy on tno
ancouat of  palyiuteli e nolvs 100rar s, RPDM. an ctper zasglalt

- J I . Fs 3 -
rubders.

Taa lar;asd rubbe» congunns=,vill remain tos Aautomotive
inductri.How evap yidportant c.ourts of rubbar will be Irdined
to the manufacture of mechanical ard eonsuncr soods.

In the ten yerrs elnsnd fram tha start-up of the CAROM
synthetic . rubber plerlthe inifisxl nriduction cipacity vas doudblsd
thanKe © to the contritution of Romanian -xesearchydrcigrers
and senginesrs.

Within thas raxt ten yeang 3 repid zvowth oo the Rouno-~
nian synthetic rubbar .scoduction is expeclto@.This will.cover ths
iaternal syrthetic rubber consunntion and at the Squs time will
creats svailabilitiag for axport, |

Tozathar with the ;rowth of 8§ B R production,the nroduc-
tior of polyisoprene will be dave Loped,the gtart-up of the firct.
units baing planned fon 1q75.

For the next years tha coratmuction of plants for thﬂ
meaufacture of polybutadisne rubber is @lso planned.

Besides tha g*nersl purpose synthetic rubber like BER,
volybuisdiene and Polydgorrane ~ gs sudbstitutes for natuvel
rubber =~ the rauge.of eynthatic. rubbexe made in Romsnis will
include ir the future ether type such as RFDM,butyl,nitrile,cte.




oo Hoogmtim e thotie vhan tps uctsy e Dzczed on

A v 20 ha tec sian et ae Rt N fou~da*tion,the
megasrch v thoe 14-10 6f gy=thovnia ~lactriang hes b~ in
Rovomin sboaut 15 yoine wora me 4nia ot sig on the develapnent
Ot receamch i° tiilg s-rnong a1l 5e in tag Jield of oomnep
syothesis iz cometu-tly srowirs.

Mrin disagtions of raanspen hsve bhaon tne gvnthaeic of
mubbsrs by eavlsion olynewnization (8 ~rocass uged ir the m-nu-
Tagtore of CARGH =vbber) #=g by solition ~oly~erization vith
stereosnacific catriysts. Tia lattan math g s1llows the syrtascis
of 8 new rarse of als*orers Avch es polyisoiwma,u_»oly‘t:mtaldi*r.s,

EPDM,etc.

In desi;ning ~cc-<rch 9lontz the basic ~lamonts nf tha
Jrocesses were trlinm fnin ncenunt in arler ta Luild nlantg of a
anivar~eal tyra sos.ssins th, Tlewitili ty requirad by the chenges
callad for on synthas  zir: & new nraduct,

T
et

. research
In diract corralstion witn tue . in eligtomer

sycthesis,thie ~ecanagy walzisd to “he synthesis oOf the ragdective
2ornners has also besn develonad, DTuis rcaarch vwas concentrated
on the utilizasbion of the +riire puage o7 petrochamical raw ante~
rials available. Tais anprosch hes been de'rrnined by economis -

driuments related to thelr couplez ~~acessing.

_ Siaclteneocusly,repeanrch 4 the fleld of polymner charag~ ;
terizetion has bean devaloped by warking out specific metnods af
#nalysis Qimed at finding correl:ztion bstween structure and pro- E
portlies szd consaguontly tas fis2lds of evplication of the rognaectiwe 4

elsctomers.

The develnoment of the “echrical-celontific foundstiona
1e 4180 ~romoted by the »stoblishcment of ragsarch evop-ration:

4




vAtih vorious ccurtiriagy By augh joint efforts an inorcveoucnt of
regults ¢on he achiaved,

e wzrrarch work io tha g~ o O wonomar wnd aloc Lol o
sy bas3te nten liznt iz & nunber of tacimclo.icul oeoccauses
rMtentel or ﬂ_;n_-lied Sor in Rom-nia sgd nhesnd,

B

Work om nln types of polymers is continuing, i.e. the thrrudolzetie
rl-etozrrs = canecially £33 triblock 50lyrnes =~ , Tanse polyners
are Imromtant mei=ly bacrusa of their neocresing Sechnolory,
gimilar to the procercing of tearionlistic wat-wials.

Asiong th:a tynre of gyrthatic wabber widch show monieas
for the fubure,the trureuolysentenumen is in tannsbing grinly I
¥s high greerctrangth. ’

dl=o0 -'ffo be ngutiongd are “he ro. -~ oches still in nrorross
in the synthesis of liquid mlyvmea vith furnetiornal and ;raups.
The lapis scole mrufectude of such nolyvenrs nig,m‘: influerce
subgtantially the pmoé\@n of tyra marulicturs,the larizest rubbar
cmumor.
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DEVELOPMENT OF RUBBLER CONSUMFATION IN SOME
DEVELORPED CONTRIES
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DEVELOPMENT OF RUZBER CO.SUMEPTION IN SOME
DEVELOLING COUNTRIES
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IHARE OF SYNTHETIC RULEIF COIRUMPTION IN SOME
DEVELOFPED AND DEVELOFING COUNTRIES
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