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I. INPRODUCTION

1. QGeperals

The rubber industry in the world is more than a century old. It has been growing
during this period and is capable of continuing its growth. This growth is governed
by several techniocal, commercial, and marketing factors. But the main factor deciding
its growth rate is the ever increasing demand of the public all over the world for
better quality, durable, safer, and less expensive rubber products.

To achieve these objeotives, the rubber industry as well as the chemical and
petroleum industries have spent and will continue to spend considerable money and
efforts on research and development to introduoce new mat erials, improved technologies,
inoreased productivity and ex;anded marketing services.

The period of aoocelerated expansion of the rubber industry indeed started in the
years following the second world war. Consumption as well as production have since
increased by an annual average of 6 to 7 per cent. In 1970 the world rubber demand
was about 8.7 million tons, and is expected by 1980 to exoeed 17 million tons.

Section II of the study of "Future trends in and competition between Natural and
Synthetio Rubbers" by C.W. Robinson & Co. Ino. - UNIDO Contract 71/20, contains cxtremely
interesting statis*ice and forecasts for demand, production and trends in oonsumption

of natural and synthetic rubbers, which we ask the participants of this meeting to

read and study carefully.

2. MNatural vie synthetic rubber:

Netural rubber was used for making all rubber articles, till synthetic rubber
became known and available on an industrial soale. Today nearly every rubber product
oan be satisfactorily manufactured with synthetic rubber as a partial or total replacement
for natural rubber. There are no applications where natural rubber must necessarily be
used for technical reasons, except in truck tires where ihe replacement of natural
rubber is restrioted to the sterio specifio rubbers (Polybutadiene and Polyisoprene)
and only up to & certain peroentage of total rubber hydrocarbon used in carcass and
tread compounds of these tires.




Since synthetic rubber emerged as an important raw materizl during world war II,
it has kept inoreasing in importance, more particularly from 1950, and in the course
of the years from 1950-1970 production rose Ly an annual average of 10 per cent for
synthetic rubber as compared with hardly 3 per cent for natural rubber. It was not
until 1962 that synthetic rubber outclassed natural rubber in L -ortance. At prosent
synthetio rubber represcnts about 63 per cent of overall world rubber consumpt ion.
Expectations for 1980-1985 indicatc that synthetic rubber oonsumption will reach up

to 72-75 per cent while natural rubber will represent 25-27 per cent of total new
rubber.

Behind this basic structural change were more particularly the specific qualities
of synthetic rubbers and the wider fields of application which were derived therefrom.
But most important also, was the relatively restricted charact er of naturel rubber

production and the fairly large price fluctuations resulting from the varying siges
of supply and demand.

In other words, natural rubber production could not be turned on or off to meet
market variations as it was possible with synthetic rubber. This means that within the
total new rubber merket supplied by natural and synthetic rubbers, natural rubber is

by far the lcss flexible in ability to quickly adjust to bring supply and demand into
balance.

It is certain that the merket will continue during the present decade to depend
on synthetic rubber to fill the €ap hetween total natural rubber sales and total market
demand. Withtotal new ribber sales going up at the ratc of almost 5 per cent yearly,
and natural rubber produotion moving sheaed ot a relatively slow.r pace, as far as
absolute tonnage is concerned, synthetic rubber sales are going to be very much on

the rise. But, within its capecity to produce, natural rubber salos will comtimue
upwards too.

From the technical point of view, natural rubber comtimucs to hold a major
position, namely in oarcass and tread compounds of truck tires. This is due to its
unsurpassed properties of nigh resilience, low hysteresis and low heat build-up,
besides natural rubber's well known property of excellent "green tack" which is very
important in assembling or building the tire.
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The pattern of utilization of natural vis synthetic rubber cxXpressed as a
percentage of total new rubber coneumed differs widely from market to market. It

is not the seme in India as it is in the USA. If SBR is the general rurpose rubber
in Burope and Japan, it is not in Indic op Egypt.

In the next part of the paper we shell attompt to demonstrate

statament as well as throw some light on what we
will attain during the next ton yeprs.

and clarify this
think the rubber industry in Egypt

II. THE RUEBER INDUSTRY IN EGYPT

1. Gengry)

Examination of the rubber industry in Bgypt shows that the main rubber products
manufacturers in Egypt fall within the following classificationss

(1) Tire products manufacturers (public sector)
(2) ¥on tire products Banufacturers (public seotor)
(3) Non tire products manufacturers (private sector)

The first rubber products facility in Egypt detes back to 1908 while thc first tire

production is as reoent as 1956. The private sect

or of the non tire products branch
is relatively mmall in 8ize bocause of

the diffioulty of importing row materials such
B8 raw rubbers and chemicals, also limitations on importation of mechinery and
°quipment. But this sector is expanding repidly and is expected to expand at a faster

rete during the presenmt decade. This sector is mainly specialized in footwear and
liversified mowlded houschold articles as well as some
ent market.

autamotive parts for the replace~

The public sector in non tire products

takes oarc of the entire looal market as
ar as footwear, rubber hose, rubber flooring and mats,

4 oconveyor belting ctc., are ooncerned. Besides
roducts are imported especially madiocal rubber &o
ell as sevoral othor speciality products., It is
bber products smount to 2,000 tons anmually,

latex products, transmission
that, still large quantities of rubber
ods, special hosing, V bolts, as
estimated that total imports of




2.  2ire rroducia:

Teble 1 shows the output of differemt tire products during the last 4 yoars
(1967/68 to 1970/71) |

Table 1 - Outmt of tire Products

68-1971)

67/68 68/69 69/10 /7
Production Type

No. No. No. No.
1. Passenger Tires 194,935 2,786 252,863 268,505
2. Truck Tires 133,795 134,54 155,504 160,482
3. Inner Tubes 23,152 276,375 409,147 390 1656
4. Bicyole Tires 453,315 453,304 286,896 342,506
5. Bioycle Immer Tubes 449,935 567,170 298,030 481,111
6. MNotoroyole Tires 5,482 5,402 16,194 6,286
7. Motorcyole Inmmer T. 18,822 16,448 35,359 24,682

Table 2 shows the experts of automotive tires and tubes during the same period
(1967-1970)

Table 2 - erts of otive tires tubes
(1967-1970)

67/68 68/69 69/70 /1
Produot Type

No. No. No. No.
1. Passenger Tires 16,091 51,6717 63,768 53,104
2. Truok Tires 4017 9,985 14,576 11,423
3. Inner Tubes 3,892 ”'419 63'221 64,890

By a quick look at these figures it is quite evident that quite a good ochumk of the
production of passenger car tirec was for years devoted to export while exports of
truck tires was limited. But examination of the sctual local consumption of tires
and tubes based om vehiole population shows the followingt




(a) Passengor tires:

Passenger oar donsity in Egypt is ome of the lowest in the world - 4.4 cars per
1,000 inhebitants were in use in 1970, Although passenger tires production was always
below 300,000 units yearly, yet exports of passcngor tircs wero always 20-25 per cent
of production,

This situation is chenging rapidly due to the rapid growth in private car
ownership during the last three ycars. Exports of passenger car tires will arop in the
year 1971/72 to about 20,000 tires while the local market ig suffering from shortage
of tires. Thie is due to the increase in number of importecd cars, as well as the
upgoing production of the locul motorcars manufacturing company.

If a forecast is to be made for the next ten years, passenger car population is
expected to grow at a rate of 10 per cent ennually., Passenger car requirements will
be about 900,000 units Yearly including a share of 10 per oent only for exports. Any
export potentials or objectives beyond this share should be added to these requirements.

(b) Truck tires:

During the last few Yoars Egypt has scen a ropid growsh of truck and bus
transportation. Encouraged by a rapidly increasing local production of trucks,
tractors, and buscs as well as importation of trucke both by the public and privato
sectors, the vehicle population has increased rapidly during the last few yeors.
While it was possible in 1961 ¢il1] 1965 to export large quantitics of truck tires,
Jocal production has been always less than total requirements starting from 1967.
Imports of truck tires amount now to 80-90,000 units yoarly (while about 10,000 units
of looal production are being exportcd yearly to keep relations with traditional
export markets),

To forecast what total market requircments of truck and tractor tires in 1580
will be, consideration will have to be given to the expansion plans of the automotive
industry as this will be the main source of vehicle population increase over the decade.
An average growth rate of 10 per cent can ve reckoned with, thus meaning that total
truok tires requirements in 1980, inoluding a 10 per cent sharc for export would reach
650,000 units per year.




To summerise this,
Totel tire requirements in 1980/81 will bes
Passengur Tires: 900,000 units yearly
Truck Tires: 650,000 units yoarly

3. Nemtire products:

The public cectors® sherc of this class of products rcprosents the main share in
output or production capacity. However, no accurate figurcs are available for produoct i
end import of rubber goods. A good cstimate ie available for the last thrae yoars,
and from that a forecast for the noxt deonde cem be drawn up as will bc shown hereafter:

Averege of 1969/71 1915 1960

El Nasr Rubber Co. 4,000 tons 7,000 10,000
Other Public Seotors and

Private Sectors 2,000 tons 3,000 4,000
Imports 2,800 tons 2,000 1,000

Therefore totnl consumption of industrial rubber goods in 1960 will emount to
15,000 tons. If we cdd up the total weight of tires and relatod products which will
be produced in 1980, (about 35,000 tons yearly) thereforc total rubber goods oonsumption
will te about 50,000 tons in 1980. At that timc Egypt's population will ve 42 million
people. Per capita consumption of rubber goods caloulated for 1980 would therefore
amount 10 1.2 kgs. Later on, wc shnll refer to por capita oconsumption of rew rubber
and oomparc prescnt and forccastod consumption with figures available for othor oountries
of the world.

III. UTILIZATION OF MATURAL AND SNTIRIO RUBBER

1. Presemt situ.iions
Natural rubber is by far the main generel purpose rubbor used in Bgypt. Binoe

& large sharc of the oountry's rubber oonsumption goes 1o the tire sector and still o
large share therefrom €008 into truck tire production, therofore natural rubber is the




main new rew rubber used, Bosides that, the footwenr industry as well ag the privete
scotor producers of moulded houschold and automotive parts are Rore oriented
towards the utiligation of natural rubber.

A close estimation of 1970/1971 consumption of pew rubber is as follows:

..latural rubbor 5,000 tons
Polybutadienc 1,200 tons
SR 3,000 tons (including oil extundod typos)
Butyl 600 tons
M
9,800 tons
——— ———

This shows that natural rubbor represcants more thun 50 POr oent of total now

rubber; whereas this percentege in UBA does not oxceed 25 por comt and in Burops
35 por cent.

It is belioved that this situation wil] change grodually in favour of synthetics.
Along with the oxpectod growth of total Rew rubber conmmption during the presont

dcoade, anothor cocolerated growth im the utilization of synthetic rubber io to de
expected also,

2, O t fo

1

A forecast of total now rubbor roquirements ip 1980 basod on growth expoctations
outlined bofore in the tire soctor apd Plans for cxpansion in tho industrial gocds
sector and expectations of inoronsed activitics apnd offectivencss of the private

sector, shows thet total oW rubber roquiremcnts oould go up to 30,000 tons yearly
cs shown in tablc 3.
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Table 3 - Now Rubber Requiremonts in 1980
Iirc producty  Nop tire Rroducts  fotal

Public Private

Soctor Soctor
Fatural rubber 8,000 3,500 1,000 12,500
Polytut adienc 5,000 - - 5,000
SBR 5,000 2,500 2,000 9,500
Butyl 2,000 - - 2,000
Other synthotic types - 500 - 500
20,000 6,500 3,000 29,500

Thie moans that total naturel rubber roquirments will be about 12,50 tons
representing 42 pur cenmt of total new rubboere The rost, 58 por cont will bde
symthetic rubbers including butyl and other special types.

3. ita on of now rudbdbers

If above ostimates nnd foreccsts for nuw rubber roquiremcnts are corrvet and
teking into considoration that Egypts prosont population is adbout M million
inhabitants, and assuming that population will comtinue to grow at tho sme rate ae
during thc last decade, i.c. at 2.5 per cont anmually, therefore Egypt's population
in 1980 will roach about 42 million inhnbitants.

Therefore por copits consumption of new rubber in 1970 wos about 0.26 kgm,
wheroas im 1960 with an cstimatod total mow rubbor conmmption of 30,000 tons per

 capita comsumption will roach about 0.7 kgs.

If camparcd agninst present standards in other countrics, the conclusion oould
bo made that svon in 1980 aft.p more than doubling por capita consumption from 1970
to 1980, the 1980 figure is still consideredbly lower than &verage por capita consumption

of developed countrics in 1970. Tablo 4 shows Por capita consumption of new rubber in
Mo wostern countrics in 1960 vis 1970.
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UsA 8.8 1.9
Canade 8.2 8.6
Australis 6.1 7.1
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Prence 4.9 8.1
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Italy 86 .6
Jpm (3 1.5
Netherlands B X 33
Bresil 0.9 .3
India 0.1 0.2
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are based on marginal ocosts tc keep their prices ocompetitive on the international market.
Rgypt is favouradble situated in the oentre of an area with large trads potemtials. The
following oountries rank first among possible markets for synthetic rudbber:

AN ¢ e -

- the countries bordering on the Nediterranean - . S
Southern Burope and North Africa. i

- gountries of the Near and Kiddle East.
-~ ¥Yeat and Central Afrioa.
- M mi“.

Sise of exports ooculd be estimated at 5,000-10000 tons, thus Wwringing the capacity
of the gynthetic rubber facility up to 30,000-35,000 tens yearly.

IVe PLANS FOR SYNTHBTIC RUBBER MAWUFACTURE IN NOYPT

Bgypt is planning and ie sotuslly in process of establish the first petrechemical
complex in the Niddle Bast. In the firet stage of the project, production of polyethylene
and polyvinyl ohloride is planned. Before completion of the first etage, a second etage
will be lnrtod in whioh synthetic rubber will te manufectured, based on butadiene whioh
will be avullblo from the naphtha oracking process. '

. gise of plegt:
Being in the plamning etage, diecuseion and investigations still go on to choose the

type of polymer and polymerisation process which meete the country's needs and fulfile

the basic eoconomic requiremente to justify investment involved.

Ameng several factors which are being oconsidered is the minioum sise plant. It is
mowm that & single line 20,000 tons plant ie about the minimum ecomomioally feasidle
operation for a general purposs rubder. A 40,000 tons plant is oertainly more realietic
and what an investor in a developed economy would insist upon before making an investment
Mu. First of all a smaller sise plant requires specially Built equipment, thus
increasing capital investaent per tonm of cutput. Secondly, sinoe labour and mest overhead
items are relatively fized, the proportienal oost/Kg preduced decresses as the quantity

produced inorenses.

2  Tyas of pudbec:
If we stil]l remenbder owr forecast for new rew redder reguiremeats ia 1980, whieh 4
agein are: #
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Netural Rubber o 12,50 tone
Polyutadione $,000 tons
e 9'” tons
htyl : 2,000 tons
Osher Qooul ypes of aynthetic 500 tons

IS is quite evident that butyl and speciality aynthetic rubbers cammot be oconsidered.
Polytutediens and SBR only should be oomnsidered with a possibility of giving some
oonsideration to polyisoprens, although it is not on the list.

If the minimum eoonomically feasidle plant sise is 20,000 toms, therefore nome of
the abovermentioned rubbers comea near to that figure. The nearest one however is SHR.
If the produotion of a rew material is in iteelf a great incentive to develop its use, amd
initiate the production of new produots and expend existing facilities, we might hope te
boost consumption of BBR in 1980 up to 11,000-12,000 tons, which means that 8,000-9,000 tens
yoorly will have to be exporied. This might not be a problem if quality and prioe are
osmpetitive. But we should not forgot thet quality competitiom ie etiff, and for emall
sise plants, the margin of profit is low. Desides the prodlem of exmcess SBR production,
the osuntry will still have to0 import polybutadienc which is solely ueed Wy the tire
industry.

It is the writers opinien that in a case like this, whioh is mest probdably re-
presmtative of many other developing ocountries, a multi-purpose plant capable of preductien
of tws or mere types of rubbers is the ideal selution, although these plants are mere
npensive to operate.

3. PasadbhlASE of uaiag the *0lutisn ReMXRSrASMAASS Ereceme!
In owr case the pessibility of estadlish a solution polymerisation precess should de

investigated. Buch & unit weuld be capable of preducing selutien SIR and Pelybutedime

(30 Cis comtamt). If the output of the plamt is ohesem to be 20,000 teas, whieh is

wndoubiedly ncuduu; sovad, this means that abeut 75 per ceat of the eutput will de

eshouned loeally. The rest 25 per oent or abeut 5,000 voms yearly will have to be emperted.

Tis will not present wy serious problem to the ccomemios of the project. Ve should net

forget what wo memtioncd before shout empert petentials to neighbowring cowntrics. To

' that we osn omly add that seme Biddls Dnst couatries are seriously censideriag or are

M plenning their om netienal tire plamte. This will ocertainly oreats marbets for

' emosss ruiber predustiea.




Vo  SOLUTION POLYMERS PRON TME TECHNICAL POINT OF VINN

I Gemerals

An extremely important development in the slastomers field wes the disocovery that
some orgenometallic catalysts oould help produce rudbers with a controlled melesular
configuration. This development made it possible to "tailor meke" rubbers with specific
ocoabinations of properties. ‘

This new clase of elastomers is ocalled "Solution" rubbers. Polymerisation is
achieved in a homogeneous solution of monomers and polymers in a hydrooarbon medium
rather than in & hydrooarbon water emulsion. Among the first rubbers to be produced Yy
the solution proocess were CIS polyisoprens and CIS polybutadiens. A new family of
solution polymerised styrene-tutadiene and polybutadiene rubber is being widely used now
bty the rubber industry. Solution polymerisation has the advantages of regulation of the
butadiene-styrene ratio, distribution of these monomers along the polymer chain, together
with the chemical configuration of monomers and ocontrol of long chain bramching. The
process results in high purity rubber with the following properties.

- Low odour and light colour; rubbers are ideally suited for making whitse,
transparent or coloured rubber artiocles.

- Low ash content with low water absorptioa.
- HNigh rubber hydrocarbon content.

2. Charseteristiocs of selntias polymess
Technical literature available on gome of the kmown solution ’olnu-. repert M
the following characteristios are to be empected fro- these rudbers:

~ Fast oure rates, thus allowing & redwotion of acceleration level in seny
instances. '

Nigh tolerance for fillers and oils, thus allowing great extension of conpounds
and possidility of produoing @uality prodmcts at lower ocost.

Emsellent moulding properties.

Past injection at low pressures, together with good tesperature resistanee lﬁn
then expecially suited for injection moulding.

low die swell and fast extrusioa rates.
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= Outstanding ageing resistance.

- .Bxoellent aged adhesion properties.

- .High resilience and low heat build upe.
- Low coipresgion got,

= G(ood tear resistance.
- High lbruipn resistance. ‘
- High resistahce to orack growth.

| Whatever the extent to whioh these properties are really attainsble, there is no
dﬁiubt thet solution rubbers will be used much more during the ocoming years, and that
they opened wp an extensive field of research and investigation for the rubdber cheaistry
and indusiry. o

3 Putuge of sojution polrmes,

Adooording to H.L.H. Krol of Shell International Chemiocal Co. in a paper presented
at the oonferemce of the UK Institution of the Rubber Industry in March 1971, a growth
in ocomsumption of emulsion SBR of 4.5 per oent yearly is forecast for West Nurope in the
present decade, ocompared with a figure of 3 per cent yearly for natural rubber.

Neamwhile solution polybutadiencs of the 40.92 and 96 CIS per cent are new fully
ocommercially stabilised and the growth of their consumption in West Rerope in the 70's
is expected to be of the order of 9 per cent a Yoear. The consumption of polyisoprene
rubber is gradually picking up by replacing natural rubber to signifioant levels is tire
ocompounds, up to s ulm of 40 per ocent in carcass compounds and in truck treed ssooks
up to 20 per oent. ' Figure 1 shows the consumption of the general purpose rubders in
Birope over the last decade ae well as what is now reasonsdly expected during the
present decade.

-
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VI. CONCLUSIONS AND RECOMMENDATIONS

There is no doubt that controlled solution polymerization hus opened up a new era
in the rubdber industry. To cope with the future demand for styrene butadiene copolymers,
there are strong indications that expansion of world's production capacity will, to a M
sxtent, be based on solution polymers. These polymers have great promise for further
improvements, largely because of the possibility of controlling such polymer parameters
4 monomer sequence, sterio oonfiguration, molecular weight distribution, branching etoc.

It seems that for developing countries looking forward to the introduction of
aynthetic rubder manufacture, the solution polymerisation process should extend more
flexibility and less srovabilit,- of having to market excess capaoity if emulsion SBR
or any other type of rubber produced.

It is believed that UNIDO can extend its help to developing oountries in two wayes

(1) Complete the investigation of potentials of growth of solution polymers from the
production and utilization point of view.

(2) Investigate the patent and license situation and extend help to developing countries
in making the lnow how for this process available since it is believed that only a
very limited number of gynthetio rubber producers process the know how.
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A review of the tire anc non-tire sectors of the Egyptian
rubber industry is presentod. The non-tire rubber industry in
Egypt is almost 40 years old, while the first tire produced in
Egrpt wag made only in 1956.

An assessnent of activities in both sectors is presented,
showing latest production figures &s well as inaports of different
rubber articles from 1968 to 1970. A furecast for 1975 and 1980
oonsumption is alno presantod based on trends and estimated growth
rates during that period. It in shown that quite a large sise of
import of non-tire rubber products otill oxists, while imports of
tires was vory limited till 1966 whon roquirements of truck tires
surpassed production. Imports of truck tircs have inorcased gredually
sinoe then and reached almost 80 - 90,000 tires in 1970. Passenger
car density in Igypt is one of tho lowest in the world (4.4 cars
per 1,000 inhabitants in 1970;, but the last three years have seen
& rapid growth in private car ownership due to increesing our x
imports and the rapidly growing local automotive industry. A ‘
growth rate of 15-207; is recordod for the laast throe years, while
a growth rate of at least 10% can be reckoned with +111 1980,

Basod on theoe asswnptions, forecasts for tires and tube
requirements in 1975 and 1980 show that about 1,5 million units
will be required ty 1980, (900,000 passenger tiros and 600,000

£
i




~7

truck tirus). If this is translated into raw rubber roquiroments,
therefore, total rubber consumption in ugypt in 1980 will certainly
reach about 30,000 tons yearly.

The main rubber types cnd their predictcd consumption Yy
differont scctorc in 1980 will le:

Tirc Non-Tire
Producten Products

‘mit motrio tona] Public gector Privatc sector

Batural iubber 8,000 3, 500 1,000
Polytutadione 5, 000 - -
SOR 5, 000 2y 500 2,000
Butyle 2,000 - -

Totals 20,000 6,000 3,000

Total Natural itubber ilequiraneats will bo about 12,500 ton
1.0. 42 of total rubdbber requiraments, while total Polytutadiene
requiraments will be about 5,000 tons i.e. 17, of total requirements
and total SBR requiremente slbout 99200 tons i.c. 320 of total roquirements.

Since Sgypt has anbitious plans for introducing petrochemicel
industrics, including a synthetic rubbcr plant, cxtensive studies

are being made to foracnst requiremcnts, and to choose the type of
mynthetic rubber which can be most ocononically produced. 1If
production capacity ie to be Losed on local consumption only and a
slight shore of production for export, it is obvious that the
consumption of any of these symthotic typee docs not justify the

cost of a plont, or in other words it ip by all standords far much
lower than the smallest oconomic sigc plant.
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It is tho writer's opinion that a golution polymerization
unit to produne stercompocifie SBER and polybutadienc by solution
polymerizntion, should be the oot adequate solution in such a
case. A yoorly production capacity of 15,000 - 20,000 tons could
be considored, which should cover the couniry's estimated requirements
by 1980 aud leave a roasonablc shere for morketing to neighbouring
Ared countrioes.

It is bolieved that the technology of solution polymerized
rubbers ae well as thoir use in tires and aon-tire products, is
beooming well established and will certainly not before long, bve
widely accepted throughout the rubbor industry.












