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APLALATCRY NS

Joint UI'ID0 Romania Centre  mTae full title iz “Joint UNIDU Romania
Ceontrc for the Duvelnpment of Petrocnoemical
and Ciemical Industries {or ithe 3eonefat of
Developing Countracosi.

Zmulsion technology The manufacturing method in which the
monomers (butadienc and styren: in the case
of SHR) are emulsifiod in water wiih the aid
of materials such as scap; rcaction bLetween
them is initiated by the addition of catulysts
~nd gtopped at the requircd stage. The
unreacted monomers and water arc removed to
produce the solid rubber. Nitrile and poly~
chloroprene rubbers o8 well as 32 are mado
in thie way.

|
]
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Solution technology The marufacturing method in which the

: monomers arc dissolved in a suitable sslvent
(which vuries according to the type of rubber
being made); reaction between them is
initiated by thce addition of catalysts and
stopped at the rcquired stage. Unrcacted
monomers and solvent are remeved by distillation
leaving the s~1lid rubber. Polybutadicenc, butyl
and ethylen-/propylene as well a- (more
recently) styrenc /butadienc rubbers arc made

in thie vay.

~ The fni&ﬁﬁing,abﬁravia$"na are uged in this report:

5,3%3?§aa'3utadiana fubber
- tonneg per zanum




TUTHAODICTIE

As part of the VW'D 2nd teo 7 oint UMDY Tomania Contre work
programme f-°r 1973 an cxpert gr.up meeting, having as its title
"The Development of thoe Symthoiic abber Industry’, was convencd at

Snagov, liomania, from 25 to 29 June 1973

The wain purpcsc of the mecting was to onshle developing
countries to reach their mvm conclusions, based an objcctive
tochnical and econsmic inf.rmation, regarding the desirability or
otherwisc -f establishing = synthetic rubber plant and, if
desirable, what type of plant producing what types o>f rubber. The
meeting alsc aimod to provide guidelines for the future work programme
of JHIDC in the ficld of mynthetic rubbuy wanufacture. Other aims
were the promotion of new invostments and the transfer of know-how,




Co L CLUSTIC AND JUlCUMTLiDLITel S
1. stocurate marko: surveys arc casential lefore any manutacturing
¢f synthetic rubber is considored and it is recommended that TIIDC

gshould ffer help, on request, in oroducing such surviys.

2, If asurvey of a particular developing country indicates an
insufficiont market in tho coming years to establish o plant, the
matter should not be allowed 1o drop.  Jn the contrary, with Ullid's
help, similer surveye should Le done in suitable neighbouring countries
t5 eco if it migh. be possible to osteblisu a pland gupplying scveral
countries in the area. “his c~uld for oxample apply to groups of

Arab countrice. (A general request was made ts UNIDU %o help find ocut
more absut a co-operative synthetic rubber venture thal is under
progress between several South Americen develoning countries).

3. Having established the presence of a suitablys sized market, it
ie essential that detailod feasibility studics ashould be made and that
these should include reference to types >f plants considered most
suitable for the circumstances prevailing in the developing country.
(T™e delegatos {rom Tt nnd Yugoslav.oa sought

UAIDO aid in helping them t5 arrive at the correct dceisicne about

their proposod plants.)

4. 'fhe meeting cmsidered that, initially at any rate, SBKk is the
most suitable rubber for a developing country and it is recommended
that at the start, developing o untrics should confine their e
_investigations to this type only.

5. It is unlikely that, using the emulsion type of process %o
manufacture 8B, a plant of less than about 39,000 tonnes per annum
capacity would be » viable venture. However, the meeting agrced that
thare could well bo circumstances in a doveloping country or a region
which csuld make 1t possible for a smaller plant to be an attractive

*
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propusition. This could well be tie croe if sulutior-type technology

GUYC USGL L or ool medrg Voode, thorsi-so roo gundol taag feapivility
studies should include considerations of alternative methods of
manufacture of SLR. (.he representative tram Yugoslcvia requested
assistance to help making a decisi-n on the type »f process to be used

in that country's proposed plant.

6. Several developing countries are interested in investigating the
manufacture of poly-isoprene. It is even more necessary to have accurate
market and feedstock surveys and studies of types .f procesees available
for this type of rubber and it is recommended that such countries should
pruceed very cautiously. (ihe representative from

mgy-i stated that in due course assistance would be needed to help
his country t; make a decisicon regarding isoprene and it is recommended

- that UNIDO provide assistance.)

#

7. The developing countries are very eager 1o see a considerable
increase in the transfer of technology at the rubber-use level and
it is recommended that UNISJ should help by .rganizing a seminar for
-rubber processors. This cculd perheps be combined with an investment
promsticn meeting t» which representatives frum dcveloped countries
could be invited. (48 an immediato step, UNIDO should .1ve wide
circulation t5 the papers presentod oy J.1 de Jliveira Ramos and
Doverstrand Ltd.) ’

8.  The feedstock situastion both within the country concerned and
in the remainder of the world ir & vital factor in any feasibility
et&diés,yandiit is recommend:d that thorough surveys be done on likely

U o ~§g}ﬁ§§ilabiliti€$ and prices of these materials in the coming

Eéfé;éﬁa;daéisiaﬁris reached 1> establish a plant.

Va"é;“  Théiéﬁpgrt# emphasized the need for continued training for personnsl
| égdjthefﬁéating'ccnclﬁde& that evory means should be mought to £i11

this need. It is recommended that a handbook listing institutes eto.,
offering courses in various aspects in rubbor technology, together with
brief details of the .yllsbi - be prepared by UNIDO. (The

8 repreeentativea from Yugoslavia and Bgyot stated.

that they wieh to progress through UNIDU the offep made by the

Joint UNIDO, Romania Centre. )




10. Developing csuntrics have 2 ¢reat irsereet in being kept up to

datc on develupments, both techniczl and statisticnl, in the manufacture
and utilization »f synthetic rubber. io1s nced was folt as well by

the developed countries anxisus to keep abreast of events in the
developing world. It is, therefore; recummended that Jo1D0 act as

a clearing housc for the collectina aad dissemination »f information

of this sort.

11. Uany of the developing countrics have problems in formulating
Invitations t. Tender for cquipment and, at e later stage, in deciding
which Tenders to accept. It is rccommended that UnIDy offer asgistance
in this direction. (The representative from India mado a specific

requcst for such aseistance in connexion with a synthetic rubber project. )

12.  Joint ventures are probably the quickest and bast wey to set up

Y aynthegg;,fubgér ihéaairy. There ie thus = distinct nced for an
investment promotion meeting very scon to help developing countrics

to further the eatabliahmsni of synthetie rahﬁer and end-product plaﬁté
and it is recommonded that UNIDO should include the subject of synthetic
rubber at the noxt such meeting.




1 CROAJIZNTICS OF ThHp ILRTL

‘part from the welcomung and -losing s.eeches and <~he slact.on
of officers, the agenda of ti.c meet ng was d.vided into three

sections as fcllows, and all -apers .resented were considered in

one of these sections:

(1) Present status and future trends .n the world
and n develo~ing countries;
(ii) Technologies for the manufacture ond uge of
raw materials and syvnthetic rubber;
(iii) Technical and economic criteria for developing

small synthetic rubber plants.

The meeting was attended by 12 exnerts from Zrazily Canada,
Egypt, the Federal Republic of Geprmany, India, Romania, the United
Kingdom of Great Lritain and dorthern Ireland, the United States
of America and Yugoslavi.a, representat.ves of the Industrial
Development Centre for Arab States and the International Institute of
Rubber Producers and 10 observers from the Federal Republic of

| Germany, the Cerman Democratic Republic, Iran, lialy, Romania and
the United Kingdom of Great Britain and Jorthern Ireland.

A. Dumitrescu (UJIDO) was Offiser-:n-Charge of the lieeting.
T. Volintiru (Romania, was elected Chairman cf the lleeting,
il. H. El Hifnaw (sgy.t . Tice-Chairman, and k. Paget {United Kingdom

of Great Britain and Jorthern Ireland) Rapporteur

Fifteen technical papers were resented and digcussed =t the
eet.ng (see annex). The particivants visited & tyre plant in
Bucharest.




Although there was considerable dlivergence ©0 pradoa o6 ro
~f the matters discusscd at tho mesting, 1t wops o neidercd by all
present to have been o puccess wad [ boaclit LOth to ropresentotives
from duvel ped and from developing countrien, Jne cuoject which
kopt emerging during discussi ns because, n. doubt, 1t woa clearly on
averyonc's mind, was thoe current and likely future probleas of the
shortagc and hence high pricos of focdstack for gynthitic rubber
manufaoture nancly butadione and ctyrenc. Since the cst of those
basic raw materials forms = very high proportion of the cust f thu
rubber produced from them this is clearly a mattur of importance to
the SBR industry.

The meeting also :'reed that it is unlikely that the productiun
of rubber from any synthetic elastomer plants which may be erected
in futurce in developing countries will affuct the oversll production
and use of the natural pr.duct.
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ITI. PRISLHT SLm’UE» AVD PUTURL TREEDS Ia THO
WORLD AND IN DiVILOPING COUNTRIES

The first papcr presented in “his section gives >st1matas of
likely rubber (and plastic) consumption for various end=-uscs in
&t 1t the 2omin. ears and coneludes that, ‘on voliaw sroinds
slone (approximately 20 000 t.p.a of all grades Ly 1980} there is o cage
for cptablishing a synthetic rubber plant as an extension to an
already planned naphtha cracker. A number of other reasons such as
shortage of hard currency and variztions in price of natural rubber are
aleo given in support -f this, Summaries of invesiment costs in
Alexandria for an 8u,00 t. psa. naphtha cracker as well as those for
a number of associated plants are given, and detailed costings are
presented for a 20,000 t.p.a. stereo-specific polymerization plant
and fcr a 35,000 t.p.a. SBR unit. The paper prusents a case for
choosing poly-isoprene rather than 828R but coacludes that the final
decision is n>t an obvious one but will dup»and o5n many factors undepr
connsideration at the moment.

she analysis set down in the paper illustratod the technical and
financial considerations in a dave.lopmg country on the point of making
a decieion whethar or not to invest in a synthetic rubber plant and
wos much discusseed. Therc wns considerable debate .o whether the
proposed plant was likely to be eo-n omically viable but the expert
from the country concerned pointed ocut that therc were factors which
can makc a plant an attractive proposition t3 3 &evalogiag eum&ry

when a sinilar plant would be completely out of tue question in msthérfg".,r

environment. Muciy dopended on veha.t ie meant by *’ae@namically vmb ,93‘ :
~and what factore wero taken into acc&unt. ' :

A further paper summariged the current situaticn in Brazil. | 'I'hia
illustrated the situation in o couniry producing both natural and
synthetic rubbors. It was noted that the production of poly-isoprens
is alss being considered.
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A paper presented by o Yugoslav cxpert roviews in detail the
past, current and e;pected futur. rubber cunsumptisn patterns in this
country. in 1975 and 19£5 clastomer consumptions are 2stimated to be
90,000 anu 130,300 tunnes respectively. Infermation ie given on how
thess amounts are spread through the processing industries. It is
expected that the rubber will be uged mainly in vehicle tyros. The
export ‘import situation is reviewed, the paper pointing ocut that
currently cxports (of products) arc valued at 177 of imports (of raw
rubber and rubber products). The peper goes on to show that with the
egtablighment of the Pandevo naphtha cracker there is a sound case
for establishing a SBR plant and some financial figures are presentod.
These indicpte that at the selling prices required to produce a
satisfactory return to the plant, it will need tariff and perhaps
other protectiun., Therc is some discussion sn the type »f proeess

(emulsion or solution) to be used. No decision has yet beun reached
on this matter, howover,

The discussion on this naper showed that the expert was
concerngd that the correct choicc of polymerization process (solution
or emulsion) should be chosen for the venture, which was for a 40,000
t.p.a. SBR plant. It was gencrally agrced that this capacity plant
would be viable and it was suggested that UNIDO might be able to help
i. providing a consultant to recc mend which type of polymerization

precaas ahould be naed - a% 1uast in th» 1n1t1“1 atage - ﬁn the plant, ,

In & short discussion it was clear that problems with isoprone
availability would be likely to hinder evorywhere tho development of
poly-isoprone producticn for some time to come.




ihe poper presoniid by an -Xpert from Indig (which produces both
natural ang Synthetic ruboer; gave detailed statisticg of rubber

Production and conswrption, si Ving that ovep 133,000 tonneg (over 0%

natural) werc uged in 1971 72, India heg ap SH' plant based on feod-

stocks proauccd from nlechol from molasses but newer and projected
plonts derive ang Will deriv. thoip row materials from petrochemical
units. The praducticn of natural rubber ig also incroasing. The
situation regarding synthetic rubbers othor than SBR is Presented:

a 20,000 t.p.a. paly-butadicnc plant is to be erected in Barodp using
feodstock from o naphtha cracker; g butyl rubbor plant using feode

i i

stuck from a1} refineries and o nephtha cracker ig being con31dered,

and a nitrile rubbep plant bas;d on indigonous ray materials and local
know=how ig expocted to come on=stream in 1975, Tne paper also gives
details of the re¢search and éﬁV@lapmunt faciliticg available in przvate ,
concerns as wallgés in government institutes.

This paper summarized the situation in a developing country waich -
was not only expending its synthctic rubbep production but was also
extending its rubber tree plantations, Jne participant pointed out

- that a problem could arisc in the coming years, sinc. from the
figurcs Fresented, an :vnr-productlon situation coulq duvelop. The
expert Presenting the paper agrecd that thig could happen but staged
that if sverall demand did not reach anticipated levels active stcps
would be takon to plan nﬁtur"l rubber exports to a limited extent,
The obgerver took the opportunity of drawing the meetxng’ﬁ a%tsntion
to o potentially ﬁangcrous smtuatian far all praducer 1

,ruhbcrs, u)hh naturml and syn ‘ ;

> rubbor prices. hg aztuatlan eauld well
%a in the latex Yield of rubber treos
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’aatablishment of a joint synthetic mbhar plant.

by various methods which would almost coertrinly i ke place in the
coming years. Delogates agreed that therc is considerable scope
for such improved natural rubber production and noted carefully the

observers' opinion on the future isoprenic rubber situ~tion.

4 short presentation on the status of the synthetic rubber
industry in the Arab countries showed that as yet no individual
country in this group can justify a plant in the foresceable future.
However, the paper als> gove o description of attempts being made
to study pussiblc co-operative action by groups of these developing

countrieg ond the delcgates considered that there could well be

opportunities elr-where in the doveloping world for such co-operation.
A company observer st-ted thst 8 pmoywal example is a group of
develop;.ng 8Bouth American countries who are co~operating in the

A &mnanian p&zﬁkr gave fietails cf Thow the synthet;c rubber 1ndustry :
in that country had develaped from ite ‘begxnmngs in 1963. The techm.cnl
characteristics of the currently produced grades of SER are quoted and
details arc given of more recently doveloped Jproducts such as
butadiene-acrylonitrile rubber and a resin. The properties of these

lattor products arc compared t: well-known grades from ¢lsevhere.
Considerable work is being donc on the production of lattices for

rarious end-uses. There was conuid rable discussion, particularly

’batwaen th& Ramwmn exp&r‘ta and delegates from other developing

: ustrata tho B8 that one of t] ir
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The first Scctinn concluded with a poper Presented by o Romanian
group cf authsrs 81ving staticticg cf synthetic rubber productj.n and

consumpticn in many countrieg ~f th- werld

~nd indicating likely future
Liliough t5¢ Colisuuption of SER will continue
to inerensc this will fopp ~ decraasing bercentage of the total,
balance will comprise incressing proportions of Puly-isoprenc and
Poly~butadicne. This situation is likely tn apply to both developed
and develuping countries, The share taken by ethylene-pmpylene
rubber, although small, is likely t» incrcage markedly. A

« considerable
part of the Paper is devoted to o non-technical analysis of the
development of the synthetic ¢}

agtomep industry in
is made of likely future dove

lopments into typos
SBR (buty1;, nitrile, ote.) ang there is
of research,

The paper calleq forth som
developing countries, indicatj
in rubber production and cong

trends., [t was shown that

The

Romania and mention
of rubbepr other than
& section on cuprent fields

umption in the devel



I1I. TECHNOLOGINS FOR THE MANUFACTURT 4D USu
OF RAW HATERIALS AXD SYWTHDTIC KUBBIM

This rection opened with o te ‘mical paper whic! in addition
to giving a historical review of the discovery and productiou of
butadiene as a chemical, presentcd an up-to-date summary of the currcnt
sources of butadiene, the impuritics occuring with it and methods
for their removal. The paper includes many tables and diagrams and
twenty-four cross references are given. It will form & useful guide
for those countries (particularly thoseswitlt naphtha crackers) which
arc contemplnting the crcetion of a synthetic rubber plant and which
will, almost certainly, neced a butadiene extraction unit. One delegate
thought that developing countries which have or plan to have a
naphtha cracker but not a synthetic rubber plant (yet) might investigate
the extraction of butadiene from the C4 stream since ite export could
proviéa & useful séme of foreign exchange.

‘The raxt p&gaz‘ rnvz.amxd the progress of attempte leading up to
the pradnctmn today >f satmfactory polymers by solution as opposed
to emulsion technclogy. Details arc given of one >f the processes,
showing its versatility and a list is given of types of rubbor which
can be produced. Investment and operating costs for a 25,000 t.p.a.
plant are presented and a list of Dlants usiag this
solution=-tyve process and their locations is added. They range in
size fram 18 000 to 55,000 t.p.a.

ity and of the'mct that a numder of smll m.sad plant:
apgeara& to be cperating sat:.sfa.atoril v, one of them in a é.avslophg
country (not pre;ent at the meeting).




SR LXPOPy, however, caatisned that thig type £ rabber icd not

Yot found o gonernl aeccptone. for Usc in vonied tyres. Nevertheless,
the mecting folt toat At My omement atw thepe oauld bo oA break-through
int. accepeoance for tyre-use (Hor robber mode fro A one wr more of the
golution-type (hl?h—\flﬂyl and, or 1 W=vinyl, processcs and that this
development, when it Camc; could be of sirnificance to all daveloping

countrioes considering building » rubber plant.

< Brazilion contrisution £€7VC 2 practical examplc of the

replacement of nztural b synthotic rubber from a mediumesizod usors
experience. Thig illustratod that by nersevoring it was posgible
rot only to5 replace thv one rubber by the sther but also usec othor
local waterials and thue produce o fully~satisi‘actery end~product
at lower cost. 411 the developing countrics prosont oxpregsed the view
that the type of in¢. crmation presented in thig paper was of great value
to their countries, particulerly to the very many smell and medium
sized rubber—-user Plants already working and being cstablighed. Thepe
was a fael.mg that more should be done to facilitnte the exchangs of
such typae of infarmatmn peraaps by a.rrmaémg mectings. Such mostings
could cover a wide range of rubbep ¢Tocessing indusirics such ag hose,
V-bolt, shoe and other of mochanical goods manufacturcre. tIt wes
pointed out that in most casss thore was unlikely to bc a problen
of providing inlormation t- & p>ssible compotitor particularly when
the countr.es concerncd were separ..bed geographically or for other
reasons. The dissemination of such information could serve to siimulate
the use of rubber in developing esuntrics and would help to -mplamat
one of the recommondations of the Vienna mecting of Uareh 1972, viz.
"to support w:t:waly tho settuzg up cf rubber pmdue% ﬁﬁufacturing
:mfiustries in ﬁevelaping eauntriea" In&raas&é uso of mbher ix; a

s eeuntry @uici in "pprgpx‘ifte mrmstanaéa leaﬁ k;gie L ‘
| "\f:maunfmtﬁre nf th ayathetzis rau mtaria;;‘
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aftor o bricf rovicow o1 the currcnt zituatisn regording tie use
of SBi 25 a replnsenent for natural rubber £0r ase i tyres in
fomanic, most of the nexe paper discusses tie w rk thel is boing
done in that couniry to scc t2 what txten® Lotaral rubber ean be
further replaced by pouly-isoprere, in view f the decision to proceed
with the oruction of a plant t produce this type of clastomer.
Varicus types »f tyres (including radial, are econszidored as well as
the individual ports .f each type »f tyre. Propertics of poly=isoprenc
and 1ts blends with natural and SO ruvber are discusscd and special
chemical improvers arc muntioncd. The overall conclusion is reachcd
that although there arv o number of problems assicisted with the use
of poly-isoprene, these can be overcome in most, but not yot all, cases.
There are 11 tables and diagrams incorporated into the report.

Ths meeting noted with intervet the progress that has been mado
in the usc of synthetic rubber fur tyrcs in Romanis and particularly
the partial roplacoment of the naturel product, and that further
replacement will take place when poly-isoprone is made. 4ll experts,
however, agreed thet the usc of matural rubber will comtinue, for the
foresesable future, to Vake a very important part in the rubbur mduatzy.




IV. TLCHNICY, WD Leondl I CRIVIRI. FUR DEVELOPING
SHALL SYNTHLTIC RUBBER PLANTS

The final scction ¢ the mecti g ooened with 2 p-per which
discusscd the markei ). S lbwldd cCedee 01 speciality lattices -
in particular the carboxylated butadiene Co-polymer type. This ig
used for carpet oecking, paper conat ing, 1abric backing and other
purpsses. Sincc over 99 of the 5o1lids in the latex congist of
styrene and butadicne i.es the raw naterialg for SaR manufacture,
doveloping countries already manufacturing or about to make SER,
particularly those with toxtile and,‘or paper industries, could well
consider extending their activities to include this type of latex.
Details are given of rav matcerials required, plant capital and running
costs and sample prafit statements. During the discussion which
followed thig Paper the auihorg stated that they are willing to
transfer the technology involved and also to assist developing countrics
who wish to enter the eppropriete end-use fieclds.

The next i:aperquestioned the need ror developing countries to
—enter the field of rubber manufacture, pointing out that small plantsg

are relatively very expensive ond the feedstock ovep the coming years

is likely to be very short. The author fe;lt that the foreign and loeal
currency required vo ¢stablish a plant could be better spent on
agricultural projects although he r ~ognized that petrochemical complex
may be a matter of nation.y pride, '

Whilst the meeting recognized the need for a very thorough examination
of all factors, including alternative uses for investment capital, most
davalaping‘cgun‘bry delegates ard oxparts were of the opinion that with

~ the continuous drain on foreign exchangﬁ_ resorves that img

e synt
ant bag




i1l developing countries, howsver, recognizod “hat o rubber ploant us.s
little man—-power ~nd requires much capital Ir its cstablishment

a high proportion in "Haid: cllruhcy .
£ prop

The succeeding papes uilsCdsseu .uc vaslc considecations involved
when a developing country decidea . investigate the establishment
of a synthetic rubber industry. ‘nc various types of the synthetic
product are revicwed and the conclusion rcached that SBR (and perhops
BR) arc the grades most likely $5 be of intercst - at least initially.
The importance of accurate preliminary studies is etressed and the
fecdstock situation in the y.ars to como is oonsidered in detail.
The paper eomphasizes the necessity when calculating manufacturing
costs of putting the corrcet veluc on these materials whon they come
fromga local plant - particularly in years to come when they could
perhaps be exported as such av high returns to thc base plant. HMention
is made of the problems of imposing protective duties on imports.
Having made o decision to have a plant, the paper points out how
nocessary it is to have properly trained personnel.

The meeting felt that thie was e useful basic paper for developing
countries to study beforc committing themselvus to erccting a plant.
The necessity for an adequate supply of trained personnel throughout
the entire industry was noted and onc delegate from o developed
country offorcd fdcilities for Qisrission seminars pa—ticularly for
gynthetic rubber end-use upplications. ah export from a developing
country confirmdd the necd for continucus training and suggested that
UNIDO could help in.arrenging tnis. Representatives of the Joint
UNIDO/Rcman‘a Centfa offered facilities to dsveloping countrics for
in«-plent trzmnng in certain fielda of tha synthesis and processxng of
synthetm rubber; One par’sicipant from a developed country pointed
out that there ""'m m?aral dnstitutions in the United Kingdom of Great
Brxtazn &nﬂ Wortaakn *raiané and slaeﬂhsra which could offar basic

®

trainxng in rubbor uaehnclagy




L spokesmen for an intern-tional irganization represcnting scveral
developing countrivs snid vuzs te thougnt that 21l such countrics
interestol in ootrochemicals goacrnlly sacald stady carefully the

scetion on foedstocks, particularly the rewmnarks relating to cromatics.

There was ngrucment n the nccessity for accurnte and thurough

market surveys as a stort to o~y plent icasibility study.

After o general introduction on the emulsion-type process indicating

that this is the must widely used today, the next paper went cn to
give a very detailced study of the cconomice >f 2 typical SBR plant
bascd on emulsion tcchnology- Thie included scctions on the sensitivity

to changes in Assumptions anl the Iffeet of plant capacity on the

Tieonomics. 'his latter included consideration of 2 20,000 t.p.a.

plant indizating that the costs per teon of installed capacity would

be about 40% higher than thosc >f n 35,000 t.p.2. plant. fhe product
cost would be about 2055 higher. Thirtcen tables wore given as appendices
to the report.

The mecting wos unanimous in agrecing thet this paper will form
an excellent guide to thoe cconomics of the cmulsion-type process for
developing countries with sufficient potential gynthctic rubber
consumption znd who are considering cstablishing o plant, particularly
since although the main calculations are bascd upen a 35,000 t.p.a.
plrnt there is, as mentioned cbove, a section conseidering the cffeet of

reducing the size to 20,0WJ t.p.a.
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