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One may ask why Egypt should at 31l consider installing
a synthetic rubber plant when £t can buy natural rubber from
other developing countries or import synthetic rubber from
other developed ones. Egypt as well as other developing
countries may be justified in considering such a project for
the following reasons - '

A synthetic rubber project helps in the economy of
a petrochemical complex as the one planned to be
instatled in Alexagndria by providing an outlet for
some of the products produced from naphtha crecking
and which otherwise have to be burnt and valued as
fuel oil,

The foreign hard currency required for importing
rubber natural or synthetic is reduced or saved if
locally available raw materisls can be used,
Producing costs for some synthetic rubbers are
nosrmally lower than those of natural rubber,

> A synthetic rubber has o uniform specified quality
'and does m suffer from frequent price f1uctuations
and dnterzuption of supply like the matural rubbes,

ess/2




-2-

It can be said t.at new vschnical advances made in the
production of 8tereo-reqular ruboers haye enhanced the
8ccoptability of synthetic rubier in areas vhere natural
rubber has mainrtained a Frime position, 1¢ jig ¢claar that
the developing countries will mairly install synthetic
stereo-regular Plants in futurc and the cis-pslyisoprens,
being one of the 1ow cost synthetic rubbers that can be
used intarchangeably with natural rub.er ir hvavy-duty
tires, is bound to raceive increasing attenticn from sl

the countries that are Planning to install new rubber
pPlants as Byyrt,

Il Ihe petrochenicel complex i Alsgandzin

$ince naphtha is available in excess than what is
doquired for the local market requirements of motor cape
in Boypt, this naphtha ccoulu either be exported, burat as
fuel in furnaces or used as feedstock for petrochemicals,
Both polyethylene and P.V.C, are badly required for the
10cal market in Boypt for use in the follewing e

& -~ Bags for fertiiizers produced fuom existing

fertilizer plants amounting to about one
million tone per year,
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b - Making F.V.C. tubes fur domestic use as well
as fox irrigaticn purpuses.

¢ = Use for shoes manufacturing,

d -« Use for sheathing of cables.

¢ -~ Use in other different articles and services

1ike tiles, pots, etc,

8ince the required articles are either impcrted as
finished products or raw synthetic material is imported
and then fabricated to the different articles required
for the local market, it was clear that the production
of 45000 T/year of polyethylene and abuut 40000 T/year
of polyvinyl chloride could be easily cunsumed in Egypt
leaving no surplus available in few years soon after the
start up of the petrochemical complex when the consumption
will equal to 1 kg F,V.C, per capita which is still too
low compared tu the consumptiun in Lebancn which i
6 kqg/capita & in other eurcpean countries reching about
3 kg, per capita.

It was also found that the consumption of different
types of rubber in Boypt in 1975 and 1980 is estimated

»-aﬂ
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AABLE 1
M, JOMS IN YEAR 1975

yatwal B S.3.R. [Polybutadiene Butyl

Tyzes Co, 4500 1900 2200 1370
Rubber articles Co's 750 750 o -
Shen Manufact., Co's 400 800 - -
Cables Manufact, Co's 75 75 - -
Others | 575 522 - -
Total 6300 4047 2200 @ 13710

casld
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TABLE 11

S ear

Natural R S.B.R, [Folybutadine pButvl

© Tyres Co. 6500 2650 3400 2050
Rubber articies Co's 1000 1500 - -
Shoes Manufact, Co's 500 1000 - -
Cables Manufact, Co's 100 105
Others 575 522
Total  gers 5777 3400 2050

The exdsing production cf tires in Egypt is as followss~

Passenger cars tires 300,000 Pieces
Trucks tires 170,000 .
Inner tubes 600,000 .
Bicyle tires 500,000 .

The main reasons for such low consumption of tires
aze the following -
& = The totsl number of mutor cars in the country
(Qs’f—;udznq the army vehi-las) is 130,000 cars
iué ‘%; t:uck# which is very low for s
m&y w&th 3% millions inbabitants,

Y .
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The necassity of importing any type of rubber
natural or synthetic in foreign hard currency
prevants existing tactories from extansivn and
stops new factcries from being exected, This
naturally limits the productiun of new articles
made from rubber or substituting other materials
by rubber which is not easily imported,

The small numbex uf motor cars produced by a single
small car manuf acturing company, at a higher cust
than the imported ones. The high rate of customs
dues imposed on the impirted cars makes it very
expensive fur the majcrity of average persons

to have their own cars,

The dfam.atical}.y chdap fares of public transport
especially the xaiiway fares compared to the eost

of running a car or uv=ing a bus.

However, the abuve consumptiuns of the different types

of rubber illustrate that the installation uf a synthetic
zubber plant for Egypt is an attractive and economic
preposition,

ool




It vas therefore deciucd becuuse .f afere montdioned
consumption figures that it is pussible to erect a
petrochemical complex in Alexandria based un cracking
about 256000 T/year of naphtha produced from Amriya
Refinery nearby, This will produce about 80000 T/yeax
of ethylene which will be used for the production of
45000 T/year of polyethylene and about 40000 T/yeax
of P.V.C. The other products that will be available
from the steam cracking are the C3 cut and the C4 cut,
It s estimated that 38400 T/year of propylene and
24800 T/year of Of cut will be produced and about
10600 T/yemx of Butadiene could be extracted frcm the
latter, Table 3 indicates the intake and pruduction
fiqmes for the complex & Table 4 shows the estimated
i{nvestment cust for the different units,

cos/®




8.R. Naphtha B,R,

Bredugtion 1
B
CHy
Bthylene
Propane
Propylene
Cq cut
Gasuline
Fuel 0i}

6864
36800
80000

3920

124800
52936
12280

Chlorine required fur F.V.C, 26400

100

2,7
14.4

3.2

1.6
15,0
9.7
2.6

4.8
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Ethylene craking
Polysthylene low density
Venyl chloride monomer
Polyvenyl chloride
Butadiene extraction

Paiybutaduna
Butadiene-Styrene (x)
lthyleno glycol
Polypropylene (x)

15000
15000
10000

/10

5,907
4,900
4,253
8,738
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The choice of any particular rubber will obviously
depend on consideratiuns of strict competetimeness and of
economic consideration resulting from raw material availabi-
lity, mnomer synthesis cost and processing difficulties,

Although S.B.R, is cne of the cheapest versatile
compounds and oil extended $,B.R. is usad fur passenger cax
tires as well as footwear, conveyer belts, cable i.nsulation.
hose and foam products yet the main difficulty with 8,B.R.
ﬁre ‘compounds is its hiqh heat generatim undexr dynmic |
conditions. These compounds alsc have po.rer hot tear .
gesistance than natural rubber compouncs. With the in&sﬂn
of tire t!)ickness and size, releasing tires from moulds
during manuf acture and dissipation uf heat in the running
of the tires becoms difficult problems, In the developing
countries whora the greatest use of ruober is fur large
bus and truck tires, it is reported that S.B.R, is not &
suitable substitute for natural rﬁbbar. |

t 3

S Of thﬁ wnvennenal aynthatm Tubvers, baty "‘,
, 'hiﬁfﬁﬁl‘ﬁns hwe ettahlixhed mkﬂs am:i t‘? eir ¢
e mﬁuii’fm- Butyl rubber a copolymer of




percentage of lsoprene with isobutylene {and sometimes
disyclopentadiene) is relatively impermeable to air and

has good resistance to heat and oxygen, Virtually all inner
tubes in U.S‘A.!& Burope are made from butyl rubber, However,
butyl rubber confumption for tires did not increase well

because of excessive tread wear,

IV SIEREO REGULAR RUBBERS
Three groups of éteraoragular synthetic rubbers have
been developed and have shown great potential for rapid
growth; these are : cis-polybutadiene, cis-polylsoprene and
ethylane propylense rubbéra. The latter will not be discussed
in this paper since its consumpticn is still very limited,
I - FOLYBUTADIENE RUBRER |

Great confidence has been expressed in the future for

P.B., and proof of this lies in the large number cf plants
that are planned, Compared with 100% SBR, PB has better

wear, heat build-up and groove crack resistance, The only

falling off 4s noticec in resistance to chipping, This amy
~ be improved with more krowlgdge about its compounding and
~ Blending with natural Tubber in 50-50 for heavy duty tizes

v o/12
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Lithium and organolithium cempounds scem to be
different from other alkall metals and produce polybutadiane
with ca 35% cis 1-4 and 50% trans 1-4 stpucture, After the
introduction of the Zeigler type catalyst such as Aluminium
triethyltitanium tetraicdide it wes possible to produce
polybutadiene with more than 90% cis 1-4 structure, When
this was blented with 20-25% 5,B,R. it showed improved
abrasion and crack resistance in tire treads, Cis 1-4
polybutadiene is characterized by high abrasion resistanece,
low temp, properties and good resistance to ageing, Blends
with more than 50% cis 1-4 Polybutadiene with S.B R. produce
grobl.em in tread tearing, chipgping, skid :esistanae and
general ride quality, Its consumption cuuld therefore bo
estimated by assuming that about 25% of rubber in all
automobile tire treads can be of cis-polybutadiene and
that tire tread constitute about 60K of the waight of the
rubber in a tire. Thus if 50% of the new rubber gues in
automobile tires, then 8-10% of the total new rubber could
ba assigned to 'bis»polybutadiene. The solution polymerization
tacha;.qua for cis palybutaﬁiena using Zeigler type «:ata},yst
,i‘ s.ﬁsﬁlar to thq*k for aﬁ.: palyiwprena.

.:ss/13
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2 - POLYLSQERGNG

This ruboer s the bist known %o use in tire side
walls and footwear, Gls-polyisoprene which resombles
natural rubber w s obtained by polymerlizing a scl. of
l1soprene in 2 solvent with either a lithium base catalyst
or a Zeigler type catalyst such as ailuminium trialkyl=-
titanium tetrachloride. In 1961 Shell produced cis~isoprene
rubber with a cis content of 90-92% and in 1962 Goodyear 's
Natsyn produced its rubber with 95-96% cis ccatent,

Studies have shown that polyisoprene rubber gives
vulcanizates very similar t. thuse of natural rubber,

The vulcanizates have high resilience and low heat built
Up. Moreover it is a synthetic material of good prosess~
ability and could be used after minor modifications and
recipe in conventional rubber processing equipment. P.I.
has the potenti.nal of being of excellent unif.rmitv and
it is finding applications in areas previously held by
natural rubber particularly where goud mould flow,
excellent colour and purity of polymer are of importance,
Pollowing table & gives the typical properties of naturil
Tubber & polyisoprene vullanizates,

a1




Tires Tread Carcass

Compound Compound
Natural rubber {No 1 smoked sheet) 100 - 100 -
Polyisoprene (natsyn 200) - 100 - 100
ISAF black 50 50 - -
Sulphur 2,25 2.25 3 3
Tensile strength (psi) 4300 4200 4775 4400
Blongation (X) 550 650 740 800
300% modulus {psi) 1800 1300 675 41
Shore A hardness 68 67 5 54
Rebound at 212°F (X) 76.4 74,6 84.5 83,5

Heat builc up (°F)(Goodrich Flexc-

These compounds contain conventicnal amounts of Zinc
vxide, Stearic acid, antioxidants and accelerator,

Published tests indicate that polyisoprene is fully
equivalent to natural rubber in gum rubber formulatiuns, It
is reportad that cisisoprene is chemically icdentical with
natural rubber and also almost duplicate the compounded
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physical properties of natural rubber; it has the advantage
of beding cleaner more unif.rm {n quaiity than natural ruober
available, It can be chargeu tu the mill without size
reduction or premastication and usually require less mixing
time than premasticated natural rubber,

0i1 extended polyisoprene is a guod prospact on sconomic
grounds and its latexes may well proove to be one of the most
important outlets fur polyisoprene,

V  Mathodsof Isoprene production

Of the saveral methods usel for the manufacture of
isoprene (1. 2) two routes have been used commercially
pmpvlana dimerization (Goodyear S.D.) and dehydrogenation
of isopentane {Houdry or Shell), The latter is similar to
the well known dahydmganatian process for butadienn praductiaa

from n-butane or n=butene, Butane or butene baing structurally

simpler can be dehydragenated.to butadiene more selactively
than isopentane ur isopentene can tu isoprenc., .Aleo n-butane
is more plentiful than isopentane, The isopentane route is
likely therefore to produce isoprene at a higher cost than
the normal butane-butene route fur butadiene.

‘ - Q‘/x‘é
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In the goodyear 3,D. process propylene is dimerized
to 2 methylel pentene in the presence of tripropyl aluminium
catalyst; the formex is isomerized to 2-mothyl-2=-pentene,
which is then cracked in the presence of vapour phase
catalyst to obtain isoprene and methane, This crude is
then fractionated to yield a monomer of exceptionally high
purity,

VI CHSMISIRY OF ISOPRENE

It is obtained from propylens 99,9% pure free from
water & sulphur & other reactive substances in 3 reaction
steps 3~
1 - Demerization of propylene to 2-methyl pentene-l.
2 ~ lsomerization of 2-methyl pentene-1 to 2-methyl

pentene=2, | | o
3« Pyrolysis of 2-methyl pentone-zkto isoprene & methane,

1 - 2 CH, = CH-CHa %14 %“CPBW%
propylene 2 methyl pentene~l,
In the liquid phase & catalyst is tri-n-propyl alumium,
It is an exothermic reaction = -23 Kcal, Selectivity
is 90X, Trimexr is the principal by product,

- .‘A’
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2 « Isomerization is in vapour phase at atmospheric
pressure & 100°C, over special silieca alumina catalyst,
CHy = ok GHg=CHo=CHz --—-,)crg-éi}i‘? = CH~CHo=CHy
2 methyl pentene-} * 2 methy) pentene-2
= 1.5 Keal exothermic
oquilibrium coversicn is = 85%
3 = GHy = C— CHp-Gliz-CHy — caz=dcf3mscuz+cw
2 methyl pentene-2 isoprene
= 13 Keal endothermic
It is conducted at 660°C & atmcspheric pressure, stean

Production cost estimates based on propylene price of
1e5~2,5 £/1b show that isoprens can be produced from
propylene to complete with butadiene, which {s a well .
established chemical selling at 11-13 £/1b,

The following tables illustrate the elements of
operating cost for a 20,000 I/year plant for isoprene
production from Isobutylene or propylene, The use of
propylene for the manufactures of synihetic rubber in

vee/18
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Egypt will eleminate the necessity of installing a
polypropylene unit whose product is not essential for
Bgypt and thus will save the polypropylene plant
investment which is estimated to be 8,738 million
pounds €or a capacity of 30000 T/year, (Refer Table 4),

s s/19
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BLBMENIS OF OFERAIING 051 OF 20,000 T/YEAL _ISQIRENE PRODUCTION
BASED O ISOBUTYLENE & CROFYLENE
MANUE ACT LR ANG 3 MG FRI
Yarisble chazge Yolt cost § ﬁ%&:al ﬁ%&ﬂgﬁmal
Quantity (‘%ﬁ% mm&vz_:%%
Baw material
Isobutylene (tons) 24 21800 520 - -
Methynol (tons) 50 19800 990 - -
Propylene (tons) 50 - - 31000 15%0
Bypreducts Residols(tons) 10 (9200) (-921) - -
Investments in 10° § 5.6 8.6
Utllities
Blectricity (10% mwh) 1o 6380 63
Steam (tuns) 1.6 208000 333
Cooling water (10%3) 6 2780 17 # 135000/y,
Prccess water (Ma) 9.2 64000 13
Puel produced (10% Kkca1) 1.5 (1600) ( -2)
Catalyst and chemicals 1%0 90
Labour men/shift 7 T
mendyoar™ 500 2 10 2 40
re/20
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Supervisiun at 25% of salaries
and wages

Total variable charges

Rixed charges

" Manufacturing cost
SELLING FRICR )

Rét cash flow at 20% of
totii investment
Depreciation provides
Net income after taxes
Net income before taxes at SO¥
Manuf acturing cost
Isoprene sales

Isoprene sslling price g /ton

35 a8
2167 1950
1290 1970
3087 3920
chutylene  Propvlens
Annual cost Anpual cost
100y 103§
1120 1720
700 1070
420 650
840 1300
3457 3920
4297 5220
215 260

or £/1b . 9.8 or £/1b 11,8
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Vi ISQPRENE TGTAL GAPITAL INVESIMENT

g
Process units investment 5613000
Tankage & utilities 1293000
Total 6906000
Dimerization section 1521000
Isomerization section 707000
Pyrolysis section 1955000
Recovery section ‘ 1064000
Purification section 1639000
Total process & Utilities cost - 6906000
General service facilities at 15% of above 1036000
Total fixed capita) 7942000 *
Interut on constmetion loan at 7% year (x) 556000 - -
Start up coa;l‘: t}.g ézstgggl process & 794000
Working capital 750000

Total capital investment not including land 10042000

(x) 'Construction period of 24 months financed loan of
g ¢ T.942 nﬁ.inm fazr mugq of hn}.f of ;:e&:mmag
wiod umd. i
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STHEAM FACTOR
Direct opert. cost - Basis or unit cost

Labour j Operating 6 men/shift at 4.48/men=hx
Maintenance 3,8% of process unit invest,
Control Lab. 20% of operating labour

Total labour

Material s Raw & procass
Propylene 3.0 £/1b
Tri-n-propyl aluminium 98,0 #£/1b.

HBR 65,0 £/1b,
N&OH , 3,0 £/1b,
 Maintenance | 3,8% of process
: ~ ~ unit invest,
Operating 10% of operating
labour

Total Material
Total utilities
r;,t;l direct cost
Plant ,m‘hﬂ;
- Taxes & insurance

£/1b
0,29
0,26
0.05

0.60

6,85
0.93
0.02

0,26

0.03

8.0%
0,95




Plant cost

Ce& A

Cash expendition
Depriciation

Interest on working capital

Total production cost

Re-preduct credit
Propane-propylene 2.5 £/ih,
Methane & othexs 0,7 4/1b.
Other 1.5 ¥/1b,

Net production cost

10,32
0439
10,71
0.99
0,06

11.76

("0006)
{ 0.56)
( 0.67)

10.47
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i % | =g
i Dimerz. Lscmesyl Byrol} Reccuwd purify Totel ||
ﬁ‘ Seaty Sart, ! Sect, ] Soot. b Sect, 3;
' - - |
! i
Water (1000 gal/hr) { 69,2 | 99,5 [241.0| 59,8 | 142,5/ 608,0 "
h cooling (x) ?
iiMake up {steam i
| pplant) Q.8 3.2 3,44 1.4 4,7] 13,6 Q
i i
! il
iMake up (cooling '
gf P water) 1.4 2.0 4,81 1.1 2.8] 12,1 "
i
§Stéeam 1b/hx 5970 125600 26800 }J1135¢ (36500 |106220 g
) 1]
iElact, power (KW | i
§ ‘ ﬁ:ocass } 500 8 17 5?0) 3} 1118 {g
X #
g Utilities 28 62 | 104 | 31 88 313 3
iPuel (10000 cu.ft/nr)l 20,4 - 155,3 | - -~ | 77}
i |
‘ |
?i | |
mmmwmaé‘mmw

{x) Includes requirements for refriceration,

«va/f25
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VII SITE CWhELC FOLYMBRIZALION QST

Polymarization manuf acturing eust is quite similar for
the 3 stereo regqular rubver ; §B, BI & ER.

Next table 7 gives the elements for a 20000 T/year plant
starting from Butadiene or isoprene or ethyleny and propylenc
The manufacturing cost for such a plant, incluuing profits

and taxes is given in table 4,

Folyisoprene and Folybutadieme seliing prices may be
estimated as follows s~

Monomers selling price (Isoprene & Butadiene) 220 S/ton
or 10 £/1b,

Pclymerizatmn manuf acturing cost including profits and

taxes at wt 265 $/ton or 12 £/1b. Pelymer selling price
485 §/ton or 22 £/1b. |

/B
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TABLE X
20,000 JONS/YEAR STEREQSEECIF YMERTZATION FL:
BLENME NTS OF OFERATING ST

Imvestment (MMS) 8
(including start up expenses, laboratories, inital catalyst
& chemical charges and paid up royalities).

Utilities requirements 3

Electricity (106 Ky year) 25300

$team (tons/year) 136000
Cooling water (103 M3/year) 7300
prccess water (Msf’yaa:r) 450000
Nitxogen (103 M3) - 8600

Chemicals and catalysts (& )consumption 1,260,200
Labour men per shift 20

citm




TABLE _XI

MANLEACTURING QOST 1MCLUDING FACEITS At TAXES

Unit cost Annual Angual cost

Unit oy 3
{itilities

Electricity (105 Kwh) 10 25,300 253

Steam ( tors) 1.6 136,000 218

Cooling water (10° M) 6 7,300 - 44

Process water (M3) 0.2 450,000 920

Nitrogen (10° M%) 2 8,600 17
Chemicals and catalyst 1,260
Labour '

alaries and wages . |

men/shif t) 5,000 80 400
Supervision at 25 percent
of salaries & wages 100
Total variable charges ' 2,402
Fixed charges 1,840
Total manufacturing cost 4,242
Net cash flow at 20 percent of total investment 1,600
Depreciation provides | | 1,000

00‘/2&




Net income after taxes 6QC
Net income before taxes at 50% 1,200
Total manuf acturing cost 4,242
Manuf acturing cost including profits af ter

taxes at 50 percent 5,442
Manuf acturing cost including profits (g/ton) 272

(or £/1b)12,3

N.B.3 Manufacturing cost for a 40,000 tons/year plant is
*estimated at 11 £/1b,
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This 1s the nairn s nthetic rubber produced all over the
H

world and it iz made by une of the [illowing proceases.

A)  Emulsion precess at 122 oF (hot process)

8)  Zmulsion proses: at 41 uF {cold process )

C)  Solution process using allyllithium catalyst

D} Alfin (Aleohcl % olefin) Solution process using couplex
sodium salt, ‘

it is reported that im U.S.A. atout 9u% of all solid S.BLR,
is nade by a cold emulsion polymerizatioa process.

Sclution proucess using lithium catalysts and producing
random copolymers is in commercial use. Alfin process is not widely
used yet. Compared %o smulsina S,5,R,, solution S.E.P, has 2 narrower
molaecular distribution and a higher cisdiene content,

Solution S,B3.R. requires lower amounts of an accelerator
to obtair a given modulus and hardness than erulsion S.B.R, does,there~
fore when used in tires gives Llower heut build up, higher resilience
and better blowout resistance, Solution S,5.K. gives poorer mill bindiag,
rougher extrusions and generally more difficult to process. By proper
balaacing however solution S,B.K, as presently made has significantly
better properties than emulsion S.B.R.‘and is still not oo difficuit
to process,

Alfin S,B,R. has a narrov molecular weight distribution,
"It s specially fres from the low molecular weight portion and it has

ﬁ/.‘




a diene configur~rticn of 63

w trens and 210 vinvl, Dut to high trans

contast , it rc uira; a highe= miiling teuperatura hun Other S5.5,R,

Parformanco of =1f4n S.54%, =hould

oe between {nat of ondision rad that
of sclution S.B.R,

1t is reported that {n 1960 world marist will ecanatain mirs 8Qie-

uviion S.B.R, than eaulsiag S.B.R, by about 5.4




Th Ui RIT

CAPITAL 1. VLSTMELT [N 1000 DOLLAKS

-

UL STYREG = JUTADIEE RUB R BY COLD_EMULSION PROGLoS

ey e e,

Plant capacity 77,4 Million pounds/

year
Stream factor 0.9
Raw Materjiasl Polymeriza< Moeromer Co.
preperation tion re- agulation

covery & drying

— haae s amund T Sm———————

Batery 1imit inyess-~ £565 1,214 2436 2249 a8s

ment
Utilities & tankage

investrent 389 656 158 1811 2694
Tobtal 834 2570 - 25094 3760 9878
Garersl service tacilities

at 15% of above - l48e
Total fised capital 11360
Interest on construction .

loan at 9,5 « 1079

Start up coste 800
Total depreciable capital 19239
Working capital 800

Total capital investment |
not including land 13739

X For one half the assume: corStruetion period ef 24 months,

o e W o o =




YABLE XIiI

STYRENE 3UTADIEN UNITS QPERATING COST

IN 1000 8 / YEAR

| Raw Material | Polymerization Monomer | Goagulatian |

| P ro paration Recovery | end drying g

Total lavor 117 4 108,3 157 ,4 4157 |
Total Material 24 .6 7760,8 42,8 1046,7 '
Total Utilities 20,2 104,0 44,8 131,0 %
Total direct . ? ' ‘ | i

{ operating cost 162 .2 7970.8 1 328,7
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- 33 -
TADE LIV
PRODUCTION COST FOR SIYRENE - DUTSDIEIE RUDDER
DY COLD EMJISION PROCESS

JBesis or Unit gost To;

1
Labor operating 12 mon/shift, 4.90 8/man Br, .66
Maintenance 2.5% yr of battery limit cost 0,24

plus 1.5% of refrigeration
cost
Control labs 20% of aperating ocost 0.13
Total labor 1.03
Materisl %)onemioars etc. 11430
Material Maintenance 2.5% yr of wuttery limit cost 0.24
Materials operating 104 of operating labour 0.07
Total Materials 11.61
Utidities

Caoling water 24/1000 Gal 0.02
Svean  58§/1000 1bs G.08
Pawer g /xw1 , 0.27

Inort gas 15¢/1000 So¥ -
Deionized water  350/1000 gal 0.02
Total Utilities 0.9
Total direct op.oet 13.03
Plant overhead 80% of total labour 0.82
Texes & Insurance 204 yr of fixed capital 0.29
Flant cost ‘ 14.14
. Researoh 9to. 106 of Sales price - 2.00
. Ossh expenditure s 16.14
- ke S - 0 1
1"? .6?

gast

¢

S/
1

513.6
185 ,7

102.7
802
8739.6
185.7
51.4

8976.7

i2.9
60,2
207.6
1.8

175
30040
10,073.0
641.6
227.2
30,941.8
1:543‘0

12,489.8

~‘:;;.135;¢, v

‘Inﬁf? $
‘35533'3

N.B, ?lant cgpacity 7’?.4 mﬂlxon 1bs/year & 0,9 stmam fector,




5,8,R,
Polvbutadiene

Polyasoprene
E.P,T,

Batyl

Pelyohlorprens

THNLE XV

L 4

COMPAKISCN BETWEEN L IFFuRENT

. -

IYPEC GF SYNUHETIC RUZSER

¥ Used in 10° Tuns -4n
Tires year 1975
69 ~= 75
S8 = 55 4,135
72 e 70 260
89 .. g6 230
10 «= 5§ 85
84 -« 81 153
1;2""‘1.2 126

Kate of markeg

Price £ /ib,

increase as in 1¢M
$,5 13 5«=1l,6
77 20,5-=-22,0
22,3 23 --23.0
31.0 30
6.5 - 25,5--27.,2
7.7 - -




CuNCLUSI. i

The choice of type of synthatic rubdber plant in a developing
country like Egypt i3 a difficult problem, Tha 2 alternatives of
either building a Styrene Butadisne plant which can produce at ithe
sametime polyhutadiene or building a polyisoprene plant using
available propylene for isoprene production., The latter alternative
vill make use of the available propylene produced from the naphtha
eracking process istead ¢f building a polypropylene plant to meke use
of such product, A high density poliysthylene plant could be made to
give the material required for the articles need to be made from the
polypropylene unit especially when it is known that the low density
polyethylene produced is mueh higher than what is required for the
local market.

No do'nbtl that tha final judgement will depend on the outcome

of sconomic, commereial and technical factors vhich will become more
_olear when the different offers for the different units are recgiﬂd
by us in the second half of the current year,







