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WTBODUCTICH 

îhis j*per contains ir¡íoraation    on the dave-lop^nt of 
rynthttlo rubber cot:;¡.ration find production between 196o and 
198offlnd soae estlKatea ««(¿arding the yo?re efter 198o. 

I«-,  order to pr«er»nt a picture of the evolutional pottem 
of eynthefcio rubber conçunation and production in the last lo 
to 15 yes** «s well as for*casts for the next decade the 
authors attempted to give data reflecting the vorld level and 
the situation ^f some developed and developing countries. 

:£h* paper includes data on developed countries with, 
importent coneunptions end productions of synthetic rubber and 
detrelopitts countries for which published date end informtion 
w#rèéveil» ble. 

Sfe* ¿evelooaenfc of consumption    end production of rubber 
lstioee i* outside the e o ope of the present paper. 
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I. DÄVELOmtWT OF HJBBER XNSÜMPTION IN TK8 WORID 

Rubber le a rew ;r.ate-i.?l Indispensable to modem 
civilization. Some industries cermot function without rubber or 
rubber ¿oods flr.d one can confidently state that the«is today 
virtually no industry which does not employ rubber in one form or 
another.  The largest rubber consumer has been and will continue 
to be the automotive industry. Importent amounts of rubber açe 
also consumed by mechanics! ¿oods industry,electroteohnlcel 
industry»consumer goods  industry,etc. 

Until 1932-1934- the world conrAimption of rubber was, cove- 
red solely by natural rubber sino« synthetic rubber was only at 
its beginnings. 

Researches and experiments in th« field of synthetic rubber» 
demonstrated the possibility of producing elastomers; with SOM 

physical and che¡.dcal properties surpassing those of natural rubba*« 
Aase qualities contributed to the continuing growth of synthetic 
rubber consumption, the di varai fi ce ti on of'applications and conse- 
quently to the rapid growth of production capacities and of the- 
re rige of types of synthetic rubber in industrial production. 

3h* f8st growth of synthetic rubber consumption after the 
war stimulated the development and diversification       of syrtheti« 
rubber production in aeny countries, Iherfore in 1961,the world 
production of synthetic rubber equalled that of natural rubbered 
the world cousumption of synthetic rubber showed a steady inora«««. 
Bus trend is expected to last. In fig.I /1-6/, one can sec the 
development of world rubber consumption    between 192o-1985 fo* 
total,netur*l and synthetic rubber. 

m*m 
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la Tig.II /I-6/ er. r III /','/ tho evolution of rubber 
comiumpticn j.n »-omo'developed ir.d dove'loping countries bßtwees 
1955 and I9Ö0 la presented. 

II.     Dîr/l£LCi'êOï OF MTEfiTlC HJEHER CONSüiÜ^ICtf 
Di TRI» 'ÄÜRLD 

Since the growth of natural rubber production wes limi- 
ted 8nd,ûn the other har.d,it was possible to manufacture a wide 
ranga of synthetic rubbers with properties superito ir some 
respecte to natural rubber end even "tailored1* such es to m*At 
specific *nd-usos,the production of synthetic rubbor continued 
after World War II, the continuously growing demands of rubber 
being covered mainly by synthetic rubber.She share of synthetio 

.rubber in total world consumption is continuously and rapidly 
growing,from 36 % in 1955 to over 78 % in 1985. 

2n# share of synthetic rubber in total rubber consumption 
in come developed and developing contri«« is presented in fig.IV 

It can be seen that the same steady increase of tha shore 
of syDthatio rubber in -total rubber e oc sumption is shown by som 
of««» developed ooun*ri.Tts,f0r a» spit tn* United Sta tas, Ganada, 
Japan to* which thé ship« will be about 80 % in 198o. 

ffla« developing oountriaa she« th© sane tendency towards 
an increase of tha share c£ %yathatie *ttboa* in total rubber 
oooiitaptioai. flus abare - with the «awption of India will bo in 
the range from 62 %o ?4 # im '198o. 

* -  ïogether wl*É th» dwvelopfwint cud diversification of eyntae- 
%$.*^mVtm- p*®ductioo on« oan «twe*«t      certain otearé« in the 
strtifltu» «f raobtr oon#t»pti<*.   - ^ 

t-        •' • »i-i.     ijfe.  -%:_.-.,»•.   ., H- 
-   •'-»• fail. •    *.•*» <",*-•!,    *   - -      j.., 

, ,-t     •        »,    •    -.   ". • v /,«•'* >\>>s ,y. . 

tj«. ^.Jß**-   ft     f        r       1[J¿fc^fcJ-JiJ        '-. 



Tue product ior of new  ty^s of cy:;thetic rubber with 
superior protectees  or v. it h r¿-¿irv ctetistics  d^sijr^d to  ra«»et 
specific Tppl'c.itlors.üs  w*»ll es the eraT^ence of new corimrvrs, 
8r? the •«•'in  f-JoLors continuously ¿nodifyins *h« proportion of 
thè various ty>es  of synthetic  rubber in the world  rubber 
cor.Eu«ption. 

The evolution of the structure of world synthetic rubber 
consumption    between 1955 ^nd 1975 is Illustrated in fig.V /S,9/. 

It cor be seen th«t the share of styr*>r.e-butadiene rubber 
in the tot8l   synthetic r,bb<»r consumption d«clines fnora ov<=>r S8JI 
in 1955 to about 77 % ir  1965,and an ostina ted 5? % lu 1975 - 
although the absolute    quantities of this type-of 

rubber are Lncv*csíT¡'6 j while the store of stereore-julefc rubb»rs 
(¿>clybu tedien e and  polyieo-orene) is increasing from 8.5 % in 1965 
to 24.4- % in 1975 or roughly a  three fold increase in this period. 

'ihe share of ethylene-propylene rubber, although exw»oted 
to increase tenfold within ten years,cannot be regarded eg traly 
rei-re cent« ti ve since the osti meted growth is referred to the ya«r 
1965 when the  3hflre of this type of rubber «mounted to  only a.40 
of world synthetic rubber consumption. 

*or the ether types of synthetic rubber under considera- 
tion,the respective shares    vary insignificantly,especially in the 
last interval   «asdned. 

Thus in the futura e significant increase of the share of 
stereoregular polymers in total syndetic rubber consumption is 
axpected,together with a decline in the share of SBB. 

Sinca the Unitad States has an laportant share in the 
production as v.alfc as in the consumption of synthetic rubbts,th§ 
consumption structure In this country can ba considerad' as being 

tÜ 
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represen to ti ve for developed countries XT: gonof^lffi ¿.VI /ID,13/. 

It cen be Q-"^ that in 15  yo.iro the. share of ctyrrno- 
bu tediane rubber declined f roa <v 8o # in 196o  to 52 % in 10751 
while tho share  of stereo^agulafr polyirioprene  and poly but arti, en e 

rubbers will reach 25 % in 1975« 

Bibllshed data on the structure of synthetic rubber 
aonsuaption in so»« developing countries »*B very  scarce. , 
Nevertheless they show a tendency of decline of the share of o BR 
together with en increase of the share of stereoregular rubbers. 

Is general,the date   on the structure of synthetic rubber 
consumption show that the number of main types of synthetic 

rubber he« grown froa 4 in 1955 to 7 in 19751 excluding specif»It? 
ruüers used to a  lesser ext^nfe - this being the main reason why 
they were left outside the s o ope of this paper. 

As shown before,wor-ld *u§ ever growing demands car rubber 
are o o ve red now#will be increasingly covered In the future by 
synthetic rubber. 

XXX.    DIVîLOFMaïT OF SÏNTHSTIC HJfiBBR PHODUCTIÛN 

In. the Xsst 15 y «ars ,(1955-1970) tu« production of synthe- 
tic rubber in the world has grosn almost fourfold »being    : about 
5 «iAiOtt «on» in 1970. It is es tin» ted that in 1965 ths production 
will r*eoh the level of «boa« 15 milttoo. tear /1,7/. 

• available atta *•>>* that in the developed ooun- 
triss th* prodactio* of synthetic rubber is steadily growing. Ibue • 
in the United Stetes s growth rots of «bout 4.5* i>«r yr.is expected 
for 1975'-198o while ia other oMtatvlt* suoh ss Ü.It.,fr«Dca, 
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GcTM*ny  rv-ì.i It^ly the "-tes  of    ra,-;th vry  ft oro on«,  p«£Íod to 
mother.In ucv'-l ->^lr. j co.,r"t-~í*r,  tae  production la .ílso  «ixi^ected 
tn  inores, r: o in  -.he rext .U  to   Ì2 , •-:: r>s. ?" r  Ln£*r oe.in Argentins, 
Brazil «'J Mexico  *;h<5 production .;9tiat->t^o  for 198o will  exceed 

by  ¿4-0 to 5 o % tue  [>rouuctior.  ejected in lS75»*&il« is India an 
nlmoet 2.5 times increase in  production is expectod in i960 cela- 

Uve to 1975. 

IV.    DÊVSI/OBÎENT OF SHTHE'HC 3UBBSR XNWSTSO; Q. 
THE SOCIALIST HEKJBLIC OP WuMU 

In Romania within the framework of industrialisât ion and 
multilateral developments  special attention was givan  to tto 
chemical industry which during the present five-year plan will t*, 
growing more than twofold. 

Aaong the branches of che deal Industry,patrocheiaical 
industry has a  prioritari pinco. The organization and development 
of a synthetic rubber industry in Romania were determinad by til« 
foEowing main factors 1 

- availability of raw n»terials 
f exiating expedience in the design, «ad. operation of 

processes and complete niants 
- an--» ovm reaearch capability allowing tha development 

of proo#88ea for new types of synthetic rubber,as wall a a tha 
improvement ôf already existing prooestt* and 

- development of an own machina building industry« 

Until 1963 Romania's rubber consumption was 00 ve red 
entirely by imports. After.the synthetic rubber faotory CAROM 
OMM    onstraam the intarlai demands for general purpose butadlane- 
etyrene rubber nave bean covered from national production. 



-  y 

líoa-.n-inn F.vrîthfi-ic rubber co-ri,.  /.ion   u;   g>v.-. Li i 
8tf adily / Thus,in V'bo  a   ;;_•'.., h»tlo   rubb   -  o~<r.  . ^.'.i'n   -^. •:   to 
3-5  ti.:ea  hljj-v-r  t;r<.\   < •   j.c7o  s s A<  rc;-. :.   jtle  -,,.-.,„   .,¡7 f ^,-••,lV.1-,ic 

rubb#" tv  -s  i.tnizcà ••vili   vj«r,-j,>.r   ir  f;h•>  rutur^ P."...?Cì-.•! ly  Gn   " 
account of * r-olybut'¡:tt TK-«, polvi iopr-?r*,ÄPCM,srid  otßT   £^?cÍ3lty 
rubbers. 

n? 

Eia lar^-at rubbe" cor^cun«'»,v;111 romain th/> .?utomotávñ 
laductrl.How sver,important e .-¿our. t s of rubber will be i^tinfá 
to the sanufacturt» of    n»chanic»l -^d consuno? ¿oocls. 

la  the ten ys^rs «».Ir.pR^d froii th?  start-up    of che OAROtt 
•jmth.tic    . rubber plidtb* ini«p*l ?rauction capacity v.03 doubled 
thanXf    to tha contribution  of Hooani«    .xesearch/vydrsigp.exs 

and  «aaiiiMra. 

Within th^ nf»xt t»n y»ii»o a  »spld ¿rcv/th cu   the jtìoutaa- 
nian synthetic rubber «production is expecfceft.JPhia wi U\ cover ths 
internal synthetic rubbe* consumption and «f th*» some time will 
create availabilities foe export. 

To3*th*r with th- -rovrth. of S B R production,the produc- 
tion of polyisoprene will be d-íveiop*d,th© fftart-up'of the first- 
unit» being planned for 1975. 

ïor th» next yea-fa th* cor?taction of planta for th» 
tnenufactttre  of polybut*di<me rubber is diso planned. 

Be aid« s ta* general purpose synthetic rubber like BBS» 
polybut»di#a# and polyisoprene - es substitute« for naturel 
rubber -the range.of tycthàtio-rubble made in Romania wiî? 

inolttdain the fatura ether type euoh as !H»,*ttt¡yl,nitrliV,*tu. 



j~ * .r h'i;c v.h'.,J?« in:uct\.\y  it bssei on 
p-t-cch«. icol   rCk\   ;.•: •iter: 

Ac vaj•• v'.s -;hn fc"c .r.-ï,v.i-^.-'?-.'rir-,rt foy-dat'on,th» 
-•»saarch ir   t;hr» i'l •-1.:   of sy^th/»-^ c •" lncto^ra  h*s b-   m  lu 
Ro:-:-i-   -tout   ;5  ^v-   •• p -t; t:-    p;.V-:£  or  the -3 RV-lope wit 
of p^re-T-ch i - tuia o~r-< LLS S -r-\   -s  v.-^ll ne  in  tao Ti old  of nonouer 
cysthesis is c-*».-. t^-tiv   ~"ov^-"-, 

Ate in à.i"actions of rvs'v-rch n^vc b«?'*n tn« synthoeic  Of 
rubbers by  ©¡.vision oolynrri antion   (s   ;>roc«na used i.n  the "tisu- 
f-ioturc  of CARCÏÛ «nbbPT»)  «"v»   oy  soliti on   nolywrisAtton with 

stereosoocific catelysts.  The lstt«r    ^«th"d allows th* syrthsei» 
of a new ^nj» of «Ir.sturare  such ßs polyisoprrn«,i>olybutfidi-n<», 
EPDM,etc. 

In desi-ninjj --:.•-¡^ch  olr-nts the basic .*l:wnts of the 
^roeeuses were tr-vr-  <-!-,„ pCeaunt in or>r to build ¿Lasts of a 

unlv*—«1 type ..us.-ssi— th ; flexibility  ri^iiipsd by the chants 
called for on synth^s-' zir.¿ a new j,r»od«.-ct. 

J~. 'lt"«ct corresti on with th* . in elista-asr 
eye thesis, tiia  *»W--C:ì -—»IPI-^.-I to th* «yntheaia   of che r*30ecUva 
«oncers has also bf-sr. d«veiop?d-,   rhis cesarea v;ae concentrated 
on the utilisation of the ^tire r .»jge of pet?ocho»Leal raw aw ta- 
rlala ovai labia.  This approach has been d*t.ar.nin»d by economic    • 
arguments related to their couplas    "loassing. 

Simultaneously, roco.^ch ir.  th« field of polymer charac- 
terization has bean developed by working out specific method» ef 
analysis   aimed at finding correlation between structura and pro- 
Portias and consa<¿uontly the fi aid« of application of the r<?enectire 
elsctomers. 

The development of th« tpchrical-ooiantiflo found©tion» 
ie also Promoted by the *3tabU»hrwent of »*s«arch cooperation 5 
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xAth various oCLKi,r»iai By ?<;ch jo*nt «fforto an in/w/ow^nt of 
results cwr. be* achi?V!-,]. 

The " = ."-'arcii work io. the a -••-•.  of -or, on: or .^d zl.-z ¡;QL;-j? 
ay«, cuente .-.'<• tevioli ZßdT-ir. s sumb** of  tociir.olo^ical  ¡voceaos 
r^bta***'! or o;»:.U*à for in Rom-r.ia  wad Eh-ond. 

Work on MW typ«« of pgly««• is continuing,, i.e.       the tlvmK/••>!:; otic 
»1-itO-^r» - rn.oeci.nlly Ê33 triblock ï>oly.r.*ra  ~ .  Thnoo  polyps 
are lunortwnfc mairly b-»cu«* of tir»ir r^ocoss^ng t*chnolo¿y» 
cimilar to the procertin¿ of t<*r;ionl.;st.i.c vit-.^ials. 

Awottg tfca tyo--e of syrthetlc mbb.^r which show _vonis.?n 
for th# future,th© t^rîsooly^nft^ri-jr^T» is íst*?oGtír>g ¿yo inly fop 
iti ai 5h Gretirstr^ngth. 

AIPO-to b« rafn*5.or>ed Br» the. ^; --o^ch^s still ir¡ process 
i« th« «ynthflQia of liquid foly^ro with fur. ottonai sad ^oups. 
Ììit l»riS» «olili wuftotiuto of such ?o!?r.^T*s 'ü¿hf. influée« 
suböt*ntially tu« p^ode-fj   of tyro nvirü-C.-iCtu *•«,«» largest rubber 
oom*tt»#ï. 
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