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lable 1

Voo e Tleanian Indas ol Statistics 1968 published bv the Burean
O S ar st s of he \iistey ol Feonomy, the Summary Statist o5 oan [dne
ik bstaco b shments of € hensaeal fustries in tran in 1347 (1968 69w
as tailow s

Central Isfahan an

Province Yazd Province fr -
Number of establishments 180 28 260
Total per.gons engaged 8964 247 | R AN
- lrom these: owners, emplovers and )
fammly members ) 411 40 638
salary & wayge earners -
operatives 6802 205 8070
- others 1751 2 2009
New investment (hefore depreciation)
1000 Rls. 778064 67089 855125
Value of gross output ! 7053981 67944 8283147
Gross va'ue added " 2971947 11408 3407794
Table 2

Summary Statistics on Industrial Establishments - Manufacture of Petroleum
and its Products, excluding NIOC Plants and Coal in Iran in 1347 (1968/69)
were as follows:

Central Isfahan and
Province Yazd Province Iran

Number of establishments 9 - 9
Total persona engaged 790 - 790

- from these: owners, employers and )
family members ) 118 - 115

salary and wage earne-s -

operatives 562 - 562
others 113 - 113

New investments (before depreciation)
1000 Rials 176054 - 176054
Value of gross output " 960383 - 960383

Gross /v.lue added " 527984 - 527984
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able 4
Prane Sev s on be vabie o Ovp e Valae Nedded, Total Employees, Wages and
Siadaries by i cal Industries aomd Ol and Coal Industries and Their PProducts
fexebndme VOO be valenm produc o s)
i — . . . . e . cin v ol s e — e ——— — . g—— . - —————
14 IREN 1343 1344 1345 134¢ 1347

(1962 3)(1963 "4)(1964 75)(1965/6)(1966/7)(1967 8)(1968/9)

Value of Output - th Rials

Chenucal 'ndustries

O1l and cval industries
To:ra’

Value Added - 106 Rials
Chemical Industries

0il and coal industries

Total
Chemical Industries

Total employees

Total wages and salaries -
10° Rials

1458 3806 5288 5557 6309 7922 9053
- 747 880 1051 935 1911 261
3458 4553 6168 6608 7244 9833 11214
1418 1050 1124 1944 2870 2988 3408
- 123 145 173 154 323 528
1418 1173 13269 2117 3024 3311 3936
6577 7911 8728 9474 8123 8766 11079
256547 360129 456719 395819 473274 541864 779628

Time Series of Sales of Chemical
"Iranian Industrial Statistics 1968"

Ministry of Economy.

Table 4

Products, Produced in Iran - According to the
published by the Bureau of Stutistics of the

T 1341 1342 1343 1344 1345 1348 1347
(1862/3) (1963/4) (1964/5) (1965/6) (1966/7) (1967/8) (1966/9)
Sodium Sulphate 1180 2531 2550 1600 1220 649 500
Chlorides '8 574 1279 2141 705 266 304 649
Chloride Acid " 3N 878 1751 3117 117 6134 8237
Plastic artic:les " 6125 7350 8810 6900 8280 9229 15111
Foam-rubber and poly-
ethylene sponge
sheets tons 573 215 360 551 594 48 2093
Amonium nitrate " 20 2550 1129¢ 10221 19840 18236 20749
Urea "o 5320 18362 23858 30815 43048 59084
Industrial oil, linsced,
varnish etc. tons 1703 2128 5181 4408 3383 3250 2387
Paints " 3792 2950 3245 geas 7920 9680 11639

o




[ B

T A PR (AR RRE R T REER

! ot les Tong e PR T LA {3397 (AL I Fasava 446978 0 LN I
Phac ace e ale ey S IR SN P2 0048 B a1 202 V2T
Wby powders o oo G RLER 798 Y8 Fabdn 15033
Macres b oves N W12 (54 644 o83 s 541
pooshes h 1.6 i 34 45 46 3% 50
Sulpleceie acud tons 848 464 161 613 h03 699 006
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Fable 5

Time Series of Sales of Petrolenm and Coal Products fexcluding NIOC Products)

' . . “ . . tt .
According to the "Iranian Industrial Statistics 1968 published by the Bu:rcau ot
Statistics of the Ministry of Econnmy

1341 1342 1343 1344 1345 1346 1347
L (1962/3) (1963'4) (1964/5) (1965/86) (1966/7) (1967 8) (1968/4)
Labricating oil 1000 Itr - 1146 20724 25712 19777 25616 27978
Grease ‘ons - H40 765 218 1842 2368 3028
yihgry 1000 Rlis. - 726380 5414217 €983519 600964 1298991 1556269

Total 1000 Ris,

747000 880000 1051000 935000 1961000 2161062

Table 6

¢ Chemical, Rubber, Plastics, Petroleum and Coal Products Industrics - Comparison
. of the Fourth and Fifth Five-Year Plans According to the Fifth Five-Year Plan,

13486 1354 Growth 1356 G.owth

(1967/8) (1972/3) Rate (1977/8)  Rate

Number of persons engaged 58500 88200 1,52 139000 1, 58
Cummulative investment loeRilll 4300 46200 10,74 156700 3, 38
Production 1PRials 15300 40000 2,62 115000 2, 88
Value added 10%Rials 5300 15000 2,82 43100 1,97
Imports - 10° Rials 11900 21900 1.84 46200 2,12
Exports 10% Rials 1000 4600 4,6 11000 2,39

Demand 10% Rials 26200 57300 2,18 150200 2, 62
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3‘.‘«!*’.1- T
Chen b Pl I raleam and Coal Produc's - AMparison
o he Pooe s PR gl 1 NYear Moap
the Fourth Five- the Fifth Five- _5
Year Plan Yeur Plan ?
—— —. é
Totul new emplovmen: 29700 50800 %
Total new invesiment - A1 Rials 41900 110500 :
Value added D 9700 28100 |
Annual growth rate of emplovment . %, 8,6% 9,5% g
Annual growth rate of in estment - % 57.0% 21,1 9% ’
Annual growth rate of production - % 21,2 % 23,7 %
Annual growth rate of valye added - % 23,0% 23,6 % 4
*‘apital-labour ratio 1000 Rls’person 1410, 7 2175, :
: labq_ur :
\ alue added -/ratic }Q00 Rls person 326, 5 333, |
Capital to value added ratjo 4,12 3.92

Source: the Fifih Five-Year Plan

o s
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FODENO, O MANE AT RIZOV CHEAMICALS AND CHENTCAT Pee o g

Code Nov, 111 Manufacrure of basic indusirial chemicals, including
fertilizers

Code No. 112 Manufac i re of vegetable and animal oils and faig
Cude No. 1313 Manufacture of pain's, varnishes and laquers

Code No. 319 Manufacture of medical, pharmaceutical and cosmetijcs
products.

Manufacture of vegetable and animal oils and fats - Code No. 312
is delt in Mas'er Demand Study for Mechanical and Capital Goods Industry,
Part 1, 2, Food, Beverage and Tobacco Industries under Code No. 209] .

Manufacture of oil products for cooking except butter,
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DO L NG NCEURE OF BASIC INDUSTRIAL ¢ 1 SHOALS
INCTEDING PERTILLZERS

Code Noo 411 Preparation of Chemical elements not included in basic

metal indust ey sulphar, phosphorus
Code Nos 2 Manufactire of acids and alkalis
Code Noo 1117 Preparation of all salts except table salt
Code No, 3114 Manufacture of dves tfor cloth
Code No, 3115 NManufacture of explosives and fireworks

Code No. 3116 Manufacture of all synthetic products, plastics and resgins

including synthetic fabrics, imitation rubber
Code No. 3117 Manufacture of chemical fertilizers
Code No, 1118 Manufacture of technical gases

Code No, 3119 All other own chemicals

KHARG CHEMICAL COMPANY LTD, (KHEMCO)

Khemco is a joint Iranian-American venture with equal partner-
ship between the National Petrochemical Company in Iran (an agency of
the NIOC) and the Amoco International Qjl Company of the United States.
The two companies signed an agreement in June 1967, setting up the Kharg
Chemical Company. Initial capital investment in the facilities of the Kharg
Chemical Company has been some $ 45 million,

The complex can ytilize up to 145 million standard cu. feet of
sour gas per day from crude production facilities at the Darjus Field.
This gas is derived from both the Iran Pan American Ojl Company and
the Iran Oil Exploration and Producing Company facilities on Kharg Island,
The complex is self contained with its own water, power, specialized
marine terminal.
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KOO0 barrels per -fa. of Bepritied pevralegm Jas

- 1000 barrels per dav of nurnral gasoline,

Sulphur ss pumped of the plant in hiqud form 1, 4 special storage spucec
where the salphur solidifies into blocks,  I'he blocks of sulphur are broken
into lump form and loaded on ships via a 500 ton hour capacity convevor

Svatem to the Khary Chemnical Co., export jetry,

l'ruEane of "he refined gases, abour 3800 harrels of pPropane 1s produced
per day. The propane is dispatched 1o special 8torayge tanks of 260, 00
barrel capacity. In storage the propane is maintained under slightty higher
than ordinary pressure at a temperature of minus 41° For exporr, rhe
propane 15 pumped at the rate of 7000 harrels per hour to special refrj-

rerated vessels ber(hing a' the Kharg Chemical Co. export jetty,

Butane. Atout 2200 harrets of butane is produced per dav. The burane
Kept in storage tanks of 128, 000 barrels capacity, at minus 5”0 and

puinped (o refrigerated vessels.

NLG - natural gasoline is sold to the Iran Pan American 0il Co. on Kharg
Island for export through their own facilitjes,

Incoming gases are first compressed to saiisfactory pressure
levels then amine sweetened to remove hydrogen sulfite (acid gas) from
hydrocarbon gases. The acid gas flows into the sulphur recovery unit
where sulphur is recovered by partial oxidation-catalytic conversion
process. Hydrocarbon gases pass from the sweetening plant through the

dehydration unit for water removal on to a refrigerated (- IOOF) absorp-
tion system where dry residue gases are rejected to fuel or to other

utility uses, Propane and heavier materials are moved into the frac-
tiona.ion unit for separation into propane, butane and gasoline fractions
by distillation. Propane and butane are then treated in molocular sieve
treaters for removal of trace amounts of sulphur before storage and
shipping, Gasoline is returned to one of the crude oil producers which
supplies sour gas to Khemco.
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24000 o0 s Py ear ot canstie soda

Raw Murerials: I'he prioviars raw materials for Abadan ( omplex are

obtained from local souress. Hyiliracarbon gases from Abadan Refinery
and sal' from mines elose 1o Abadan,  While benzene 18 being imported
arpresents s anticipated *hat this raw materae! «ill also be available

from local sonrces m the near futyyre,

Abadan Petrachemcal Complex s comprised o ~even prodiction

HNY s ,
1. Olefine - ethylene 12000 tons ‘vear
propviene 15000 tong 'vear !

2. Electrolysis - chlorine 21000 tons, year

caustic soda 24000 tons 'year

3. Ethylene dichloride 18000 tons/vear

4. Vinyl chloride 21350 tons/vear
5. Polyvinyl chloride (PVC) 20000 tons/year i

6. Propylene tetramer 9600 tons/year

7. Dodecyl benzene (DDB) 10000 tons /year

Olefine Plant Hydrocarbon gases from adjacent Abadan Refinery are uged
&8 raw materials for the olefine unit, The product ethylene is combined
with chlorine to produce ethylene dichloride, and the propylene is poly-
merized to its tetramer ag an intermediate in the manufacture of DDB,

Electrolysis Plant

The raw material for this unit is salt obtained from natural deposits near
Hamadan. In converting the salt into chlorine and caustic soda this plant
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Vinvl Chloryde Plam

nothe vinvl ohloy e tmonomer anit, ethylene dichloride 1S crac ke

under pressure with 1)e application of heat into vinyl chloride nonome

and hvdrochloric acid,  After cracking, the vinyl chloride ig purified 1o
polvmerization grade moromer. The capacity of the unit is 21350 tons

per year of vinyl chloride monomer, and by-product hvdrochloric acud,

Palvvingl Chloride Plan

In the PV( polymerization plant vinyl chloride monomer is poly -
merized into a variety of 'vpes of polvmers which find application in the
fabrication of Pipes and hoses, shoes, film and sheet, electrical insulaa
tion, and variety of other household and industrial products,

Propylene Tetramer Plant

The propylene from the olefine unit is polymerized into its tetra-
mer at the rate of 9600 tons per vear. This material, after separation
from impurities and by-products is used ag the feed stock to the dodecyl
benzene unit, The by-product propylene recovered in this operation is
returned to the olefine unit for cracking,

Dodecyl Benzene Plant

The purified polymer from the tetramer unit is catalytically
combined with benzene to produce dodecyl benzene. Dodecyl benzene
is the primary raw material used in the manufacture of household and
industrial detergents,
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Funire Prospects

I'be actual market demands for some of the Company's products
has exceeded all forecasts.  The domestic consamption of PVC is at
present i.e. in 1349 (1970/71) 3800 tons/vear and is estimated to increase
to 49000 *ons vear by 1352 (1973/4) and 75000 tons/year by 1356 (1977/8).
Ilven at the time of the plant inauguration, plans are alreadv being formu-
lated for expanding the produciion capacity.,  T'hese plans include doubling
the capacity for the manufacture of PVC within the next two vears and ex-
pioding the product line to include emulgion polymers, Other studics

involve expanding the other manufacturing units in the complex.
The following expansion is projected for completion in 1352 (1973/4):

P.v.C, from 20000 tons/year to 40000 tons/year
Caustic soda from 24000 tons/year to 32000 tons/year
The entire output of PVC will be consumed in the domestic market.

When the original plant was designed the vinyl chloride plant was
installed with twice the initial required capacity. Minimum expansion of
the small polymer plant is requircd. The bulk of the new expenditure
will be required for the oxychlorination unit for recycling hydrochloric
acid. Gas from the cat cracker in the Abadan Refinery has been supplied
to the Olefine unit, but the amoun. by 1352 (1973/4) will be reduced so
other sources of feed stock will he arranged for meeting the requirements
of this project,

Only 686 more men will be required.

e, bt
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CHEMICALS FROM [RON AND STEEL PLANT IN ESFAHAN

In the frame of Iron and Steel Plant in Esfahan is built coke o i
and liy-product plant. In the first stage of construction (550, 000 tons
of steel products per annum) annual production volume of the by-produ-
plant is as follows:

Dehydrated tar 20, 200 tons/year

Ammonium sulphate 5, 600 "

Sulphuric acid 100% 4, 700 "

‘5 Phenolates

(as 100% phenol-cresols) 100 "ow)

Crude benzol (run up to 1800) 6, 400 "
Total production 37, 000 tons/year
Trazzazessrzzzgzcoc

Products of crude benzol rectification:

Pure Benzol 4, 500 tons/year

| Toluene 800 "
Xylenes 200 "
Solvent 200 "
Still Bottoms 300 "
Solar Solvent-naphta 300 "

Tar distillation plant is not provided at the given stage of construction
of the coke oven and by-product plant.

All sulphuric acid will be utilised in the by-product plant for
production of ammonium sulphate, for needs of the benzol rectifica-
tion plant, phenols decomposition and for needs of the chemical water
treatment etc.

*) seems to be abnormally low.
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A w;! 149 tons Ve, r
B0 1ony 'vear
Wash i so]ar 640 rons vear

I me 215 tons  year

Pider e assomprion that he secondd and third stage of «on-
cton oot Teon ooad ~ree AL o Bisfahan wall be based nn own coke,
bl the coke vill not bhe imporsed from abroad, the annual prodaction

volatw of the by-prodec plant wall be as follows:

Second Stage Third stare

Dehvdrated tar r1ons 50 000 113, 600
Ammonium snlphate tons 14, 000 31, 8O0
Sulphuric acid 100% " 12, 700 28, 900

Crude benzol distilled

up o 1809 tons 15, 700 35, T00

I'nial production tons 92,400 210, 000
Proguais of crude benzol rectification

Pure benzol tons 11,100 25, 600
Pure toluene " 2, 000 4, 500
Xylene " 500 1,100
Solvent " 400 900
Cruc.e phenols (100)% " 300 -
Crude residues " 900 2, 000
Solvent oils " 800 1, 900

Products of tar distillation in the third stage of construction

Total production for Sale
Light oil tons 300
Absorbing 0.l " 4, 200 700
Sleepe: impreg-
nating oil " 13,200 13, 200

Pressed naphtalene"
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Henun temperature piteh tons 67,400 66, 400
Bt Tar v 10, 000 10, 000
Crde Phenols (1007 a 1,400 1, 400
CH e AN G ene h 4,000 4,000
Power fuel " 5, 500 5, 500

Most of salphuric acid will be utilized in the by -product plant
t'c.. onlv 1300 1on8 'vear in the second stage and 3800 tons/vear in
the hird s'age will be for sale,

The following chernicals from outside resources will be required
for production of carvonization by-products (tons/year):

Second Stage Third Stage

Caustic Soda, 92% 300 1, 050
Soda ash, 95% 400 900
Solar oil 1,570 -
Contact mass 1.3 3
Lime 100% 380 390
Orthophosphoric acid 17.3 39.4

It is recommended that by-products of carbonizing will be used
in the following way:

Ammonium sulphate will be used as a fertilizer for agriculture
products of crude bensol distillation (pure bensol , toluene, xylene, sol-
vent) may be mainly used as solvents when producing varnishes, paints,
rubber products and also may be used as initial raw materials for orga-
nic synthesis of phenol, aniline, caprolactam, washing agents and toxic
chemicals.

Products of the tar distillation plant find application in road con-
struction, as binder for production of electrodes and briquetting of steam
coal, manufacture of building materials, impregnation of sleepers, as
power fuel, etc.
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Fre e e wor oy e e e ot plasties:
Pl . el arn Vb e pesams rhakelited avea, melanne
formaldeh o de e pravchase b o torm ot moalding powder maxture

of chencals with tillers Like wood dust, ¢lina clay ete, and colours),
Fhe powder 18 pu into the moald where 11 s formed under pressnre and
high temperatitre 1o the required shape.  After cooling the material he-
comes solid and 1 heated a0 does noe regain ats plasticity, 1y
shorten the tfime of shaping i 'he monld and to reduce the specific pres-
sure. the powder s compressed into tablets on tableting presses aud

the tablets are pre-hea'ed hefore feeding 10 the mould,

Thermoplasts - PV, polve'vrene, polvamide nyvlon, cellulose acetate,

polymethvl-methacrylate, pols sthvlene, polvpropvlene are supplied to
the factory in the form of granules or powders which are mixed on the
spot. Thermoplasts are again formed under pressure and high tem-
perature to the required shape. After cooling the material is solid,
hut if reheated it regains i's plasticity (i.e. it could be reformed), ]

Ther. are different methods of forming thermoplasts to final shape:

Moulding - granules are heated in the mould and by pressure are
formed to the prescribed shape,

Injection moulding - plastic is heated outside the mould and then
injected into the mould,

Calendering - The plastic is heated and shaped on calenders. In this
way thin sheets are produced with plain or textured surface, coloured
etc,

Extrusion - Granules are pre-heated and extruded by a screw through
a die which gives the material its final shape. In this way, plastic

Pipes, insulated wires and cables, rods, thicker sheets, shapes etc.
are produced,
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Plastic Fammates are produced s beating sandwiches of shoo o
pressure Ligquid or shee: plastcs ape Hsed with rextife, paper. oy

vlass, wood shee s ete,

W\ vldm!v - thermal or solvent g nsed for joining the simijar plaste

material,

PRODUCTION OF PLASTIC SHOES

There are 16 factories in iran &' present producing plastic shoes
on medium or big scale and approximately 70 small producers. For
iiames of these firms see Code No. 2411, There is big (iiferen e in e
data on production of shoes published by the S-tatistinr Departmen' of rthe
Ministry of Economy and ""The Iran Shoe Industry and the Components -
An ILO-SSI-IE] Report''. The ILO Report gives the plastic shoe produc-
tion in 1346 as 28, 717, 000 Pairs, whereas the statistical department's
figure is for the year 1346 - 6,177, 355 pairs, and in 1347 - 11,387, 226
pairs. It seems that data given by the statistical department are low.
The existing capacity of machinery and equipment for producticn of
plastic shoes (approximately 60 - 70, 000, 000 pairs) far exceeds the
needs of the iranian market. This was taken into account in calculating
machinery and equipment for the next fifteen years.

Forecast of Production of Plastic Shoes

1351 1356 1361 1366
(1972/3) (1977/8)  (1983/3) (1987/8)
Production of shoes <
1000 pairs 30, 000 35, 000 41, 000 48, 000

Existing capacity
1000 pairs 80, 000-170, 000
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Description of Existing Machmery, lquiptnent and Process
I 4 N

Plastic shoes are made on special injection presses with revolving
table with 8 up to 12 positions (one for pressing, the rest for cooling and
removing of finished producis). 1'he most expensive plastic shoes are
lined with textile. After pressing flashes are removed either by hand o1

bv grinding and cutting machines.

Sor ¢ of the special injection presses with revolving tables were

produced in Iran byt the quality of them is very poor.

PRODUCTION OF ARTIFICIAL LLEATHER

There are 8 factories in Iran at present producing artificial leather:

Fereydon Zardoshti and Co. Tehran - Production in 1348 - 1800 tons (in 3 shi! -

Rokesh Parcheh Iran Co. Ltd. Tehran " e %00 " "
Darakhshan Tehran " "o so0 ' "
Tolydi Tehran " oo sp00 " "
Savabi Tehran " v s00 " "
Kambiz Tehran " "o so0 " "
Total production in 1348 (19698/70) 8300 tons

Description of Existing Machinery, !'“quipment and Process

All 7 sets of machinery and equipment, installed in factories are
new. Plastic leather is produced by calendering.

Forecast of Production of Artificial Leather

7357 193¢ INeT T80
(1972/3) (1977/8) (1982/3) (1987/8)

Praduction of artificial leather intons 7000 14000 20000 20000
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Prore e U3 fac seves o T i 1348 01969 ) producing pla .
tear vches o meds b Yo e oy s cmploving over 10 workers i
ch b tac o and anknown nocncer ot o al] shops emploving lese i 1
WorkKe s

Lhe ippes tactories ar

Plascokar £ ac o Ve Arc eanp o np THY wisg ke g
Fars-ac o, Pehran coplo,nyg 1Y workers
Karkhanejat 1olidi T'ehran vmpln‘.ur.m 229 wprkers
Limdewe Factory Fehran emploving 181 workers
o Gharh €0 Pehran employ e 111 workers
Sherk:at Sshami Drakhshan emplovoanr 127 workers
Ratrang Coo ehran emplos iy 129 workers

Novatorm Co, Pehran ermploving 9% workers

Nvlon Tex Tehran employving

I’ars Co. Tehran einploving
Plastolux Co. Ghazvin emploving
Mecealeum Co, Tehran emploviny
Ners: Co. Tehran emploving

Unili Factory Tehran employing
Polica Company Tehran emploving
Plastofoam Co. Tehran emploving

91 workers
13 workers
25 workers
72 workers
"0 workers
45 workers
46 workers
4] workers

The remaining 57 factories are employing 10 up to 40 workers.
These factories and shops are producing all kinds of products made of
thermoplasts as well as thermosets, for example:

- sheets plain or printed made of PV( and other plastics. tahle
clothes and products made of shee!s - hags, sacks, sirips,
packages etc,

- bottles, vials, phials, medicinal flasks, syringes etc.
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- Components and parts of dilterent products of mechanical as well
as elec rical engineering Like cars, refrigerators, radios, T\

se's,. electrical fittingg e,

Some big firms prodoo g refrigerators. radios, TV se's, elecirical
S nes.elephone apparatuses. beverages ete, (for example Azmavesh (o,
Pehran shishe v Gas Tehran, 1, I. Rashr, ’ars America (o, Tehran etc, )
are producing components, paris, hoxes ete. for their own use in specialized
shops.  Though these shops are emploving sometimes tens of workers thev :
are not inc'uded in standard list of firms producing plastics and their pro-

duction is not included in slars! 1¢s,

Produciion of Plastic Articles (ac cording 1o the Statistical Department of
the Ministry of Economy),

1344 1345 1346 1347
(1965 ' 6) (1966/7) (1967/8) (1968/9)
Production of plastic
articles kg 7,512, 290 9,447,255 11, 808, 750 18, 539, 738
mn 611, 711 250, 000 125, 000 137, 000
Sq. m - 901, 620 991, 782 1, 090, 960
cu.m 4,530 - 4, 983 5, 481

pcs, 5,388, 015 9,115, 000 15, 404, 350 26, 033, 351
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Producaon of wires and cabiles msulated by PV see ©ade NiaL 4707

Posestinated chat toral production of plastic articles

Deserprion of Fxisting Machinery, Fiquipment and Process

Mos'ly new factories with modern machinery and equipment. Small
factories and shops are using sometimes hand operated presses instead of

mechanical or hvdraulic presses,

Forecast of demand for varions kinds of plastic articles has been made by
the Research Centre for Industrial and Trade Development for vears 137,06
(1977/8) until 1361 (1982/3) and bv the author of this study for vear 1366
(1987/8) on the basis of growth rates applied to demand in the vear 1349
(1970/71). Projected growth rates were derived by corelation with ex-
pected levels of gross national product and by reference to per capita
cansumption of plastics in other countries.

Forecast of Demand of Plastic Products in 1000 tons

1358 1361 1366
(1977/8) (1982/3) (1987/8)
Extruded and calendered products 25 48 80
Extruded products 28 72 125
Blow moulded products 4 12 36
Injection moulded products 7 12 20
Plastic film a8 48 72
Pressed products 10 a4 48

Foam 10 a4 48
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Vecord re o he soqldnste e o T actaal tert lLizers usedor bt g e

PA rhant v o e 1Yy ad proqecte b annaal consumption for Tt 14, . 6

csas ol e s g
e

1347 1348 1349 1451 [
L1968 9)  (1969770) (1970/1)  ( 1972°3) (1 Voo
l'rea 74, 000 83, 000 108, 000 177, 000 LA
Ammonium Narrare 17. 700 18, 000 25, 000 27,000 tn
Ammonium Sulphate 11 400 6, H00 15, 800 10, 000 i.?,f'
Diammonium ’hosphate 10,000 44, 000 54, 000 84, 000 | O I
Triple Super phosphate 21.000 26,700 26, 000 28, 700 g, ¢
Potassium Sulphate 1,200 400 900 1,100 T
Mixed fertilizer 26600 21,700 3, 000 4, 200 4
Others 10 80 510 270 6o
Tortal 181, 930 200, 380 233,010 332,070 48, 4

The projected consumption figure is equal to the maximum production capac

of Iran IFertilizer Company in Shiraz,

The trend continues to rise but the proportion of different kinds of fer-
tilizers (plant foods) is different. The demand in 1351 (1975/6) will be domi -
nated by urea and diammonium phosphate, Thg Iranian soil are very alkaline

and their response to applications of potassium is poor or even negligible.

There are two factories producing chemical fertilizers at present in
Iran.

[RAN FERTILIZER COMPANY SHIRAZ

The Shiraz Marvdasht fertilizer plant inciudes:

1) An ammonia unit of an original design capacity 111 tons per day
but output has been increased to 122 t/day,

2) A nitric acid unit producing 120 t/d HNO3 - 100%

ool
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B AL T TUNTRPPRL Y.

1) An anunoniteate (20" N) anooof 12009 “doeapacity of CAN b
there is an ammmonia limitation owing to the «reasod urea

ontput,

4)  Anurea (467 N) unit of 120 1/d capacity but output has bee,

increased to 170 o,

Gas preparation follows the Fosler-Wheeler process, It includes:

- Hydrodesulphurisation inercaptans reduced from 400 o 1 p.b

final caustic soda wash.
- Primary steam reforming at 150 psi 700°C (IR plan’
- Secondary reforminyg

- Shift conversion

- MEA (,‘02 absorption

After compression at 2100 psi the gas is washed in copper-arnimonia

solution, Casale synthesis follows a' 7300 psi. Gas circulation in reactor
18 obiained through an ejector. This is characteristic of the Casale pro-
cess and obviates the use of circulation pump. The production is in liquid
form and is stored in pressure tanks.

Nitric Acid

The unit uses the Societe 'Belge de 1'Azole process; ammonia
combustion occures at atmospheric pressure and absorption at 37 psi
in 5 towers in series. Concentration is 52%,

Calcium Ammonium Nitrate (CAN)

Designed to the S. B, A, process, the unit delivers 120 t/d of
pelletized product, which is stored in bulk-capacity of storage 7000 tons.

Urea
120 tons/day of prilled urea are produced by the Fauser-Montecatini
process, and stored in a warehouse similar to thnt for nitrnte (Urea prilling
~  toweris 170fedthighf ~— - = <
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’.'ler

Seven cooling towers supply the needs in cold water 8000 m3/hr
n.ake up water are pumped from the nearby Kur River. A treatment
plant supplies hollers with filtered and dimineralized water,

Nervices

Control laboratory, Maintenance shop, Fire fighting network.

Steam

At 800 psi is produced by 3 hoilers (one as stand by) of 42 t/h

capacity each.

Electricity

I8 produced under 5700V by 3 turbo-alternators of 4700 KW each

(one as stand by),

SHAHPOUR CHEMICAL COMPANY LIMITED

In 1969 when Shahpour went into production, iran became one of
the great leaders in the international fertilizer business. Shahpour is
designed to produce, from a combinution of natural gas and imported
phosphate rock, the following products:

1000 tons of ammonia per day
1500 tons of sulphur per day
500 tons of urea per day
1300 tons of sulphuric acid per day
- 450 tons of phosphoric acid per day
380 tons of diammonium phosphate (DAP) or
450 tons of triple super phosphate (TSP) per day

The ammonia, urea, DAP and TSP are essential plant foods or
plant food intermediates which, when applied in solid or liquid form will
vastly increase the yield of his crops, such as wheat, rice, cotton, tea,
vegetables and so on,
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The phiits have experienced thany starting up 'roubles he gyl-
phur plan' is operating at a rate of 1100 tong pending, being liiiied by
foanting teochiles.  The amitnonia plant has a hot spot in the converier
necessiating a long shutdown.  T'he phosphate plants have run reasonall

well,

Shahpour Complex Expansion

Due to an increase in the domestic demand for fertilizers the
Shahpour Complex will be expanded as outlined below:

Product From To
Urea 164, 000 tons/year 296, 000 tons/ car
Sulphuric acid 450, 000 tons/year 860, 000 tons veur

Triple superphosphate .
& diammonium phosphate 121, 000 tons/year 242,000 tong/vear

The expansion of the urea plant capacity from 164, 000 tons per year
o 296,000 tons per vear will increase the total capacity for urea manufac.-
ture to 346, 000 tons per year which is the same order as the estimared de-

mand for urea for fertilizer purposes in 1354 (1975/6).

The joint capacity for making triple super phosphate and diammonium
Phosphate will be increased to 242, 000 tons per year. The estimated demand
for these products total to 172, 000 tons in 1354 (1875/8) so the capacity will
not be fully utilized until 1978 unless the surplus tonnage available can be
exported,

This extension will cost $ 50 million and is expected the start-up
will be in 1352 (1973/4).
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b b stteries proviocome industmal alcohol in bran
Ve Dhstodlers Kerman - cploving 14 workers
Nerman Dhistallers Kerman - employing 10 workers

fran hstillers Khnrasan - emploving 12 workers

Vra brstillery Fasa - emploving 12 workers

b all st lleries industrial aleohol 18 made by molasses distillanon.

Prescription of Machinery, kiquipment snd Process

the same as in Code No. 211 - See Master Demand Study for
‘Mechaooal and Capital Goods Industiry, Part | - 2. Food, Beverage snd

fobacco Indnstries.

e s oA £
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CODE N o9 O NTANUERAC L RE OF SOAP

[hYere are 8 fac ories in [ran a presen', producing soap on |a
ardmedioir gcale and approximatel 30 - 40 producers on small s it

Fhe by e sy are-

Capacity Product

tons/year rons el

1. Behshahr In.t . 5iral Group Co, 1.4d.

Tehran 36, 000 20, 000
3. Pars Industrial Group Co. Ltd,

Parsavan (Khorramshahr) 38, 000 20, 000
3. Kaf Co. (Darugar) Tehran 2,000 2. 000
4. Akbar Sadeghi Co. . Tehran 2,100 1, 001
5. PPary Negad Tehran 2,000 1. 000
6. Sadeghi Brothers, l'ehran 975 1, 000
7. Moatar Indus’rial Co. Tehran 600 600
8. Roushan Co. ., Tehran 20 600

79.695 1 v 44 620 'ons .

['oreope of P’roduerion of \'«mp

1151 1356 1361 1366
(1972 (1977 '8) (1982/1%) (1987, 8)
Production of Soap tons 42,000 26, 000 75, 000 100, 000

Forecast of production of soap has been made by the author of this
studv on the basis of growth rates applied to production in the year 1347
¥ (1968/9). Projected growth rates were derived by corelation with expected
levels of gross national product and by reference to per capita conlumvption
of svap in other countries,

SRR N it

According to the data given above installed capacity will cover con-
sumption in Iran until 1361 (1982/3). Unless there should be some export
of soap, there will be no need of new capacity until 1361 (1982/3). This
has been taken into consideration in calculating machinery and equipment,

i

needed in near future,
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PO e sttt gaant o

Cacported) 18, 060 oy, -

focal, auported) 2,000 o

Provp e b 1000 1oy

Py ) LETETTRRRR

Eeaportedd) 200ty

Coportcd & local) 1970 cons

Castor O] 4 h " 100 1on-
CAR e Sy (1oeal) 1800 tons
Fnllers' earth (imported) 300 tons
sodinm silicate fimported & local) 800 tons
Cptical criohteney Omported) 40 tons
100 tons

. e
f'o'l"l,'!)v {

branium dioxide { ' 30 tonk
Versen fantiwater) 160 rons
e 20 1 s
Potagsium hydroxide a0 tons

Salt {loral) 3, 500 tons

Toral 31,650 tons

RBoth production methods - saponification as well as the hvdrolysis

of the fars (fat splitting) are used in the existing plants,

In the first case (mostly used) fats and oils are put in a soap hoiling
pan, Le contents are heated as they are agitated with the addition of the
caustic soda solution. Fats and oily a6 decomposed, producing mixture

of soap and glueerine (saponificution), Afiep saponification salt is added

and in this way different compounds i, ¢, soap, metallic soap and soap

spen'-lve are separated. From spen'-ive glveerine ig recovered (in other
plants),  Soap is pulled out from soap boiling pan into an intermediary tank
with a steam jacket. Other ingrediences are added, the solution is mixed
and then dried in vacuum drvers, After becoming solid the soap is mixed




x Care b ndecairing Ao er and calandered (the b s oo s of 50
b e snaped o de-aar o anger. cut fo pieces, dr. Co x
Heers shapedan horzontal pressing machine and then auton,.. i

pac ke and rransported boconvey o s o BlO'eN,

fn small factories mos' ot these operations are performed by h:..

(LODE NO, 3184 - MANUFACTURE OF CANDLES

There is onlv one plan' producing candles on medium sco e, o
ploving 15 workers; the production in the vear 1348 (1969/70;, was

2,000,000 candles. Production in small shops in bazaar is not hiown,

In future, there will be no suhstantial change of production of

candles in Iran.

LODE NO, 3185 - MATCH FACTORIES

—— e

There are 26 Match factories in Iran at present, Most of them
are operated on small scale, only the 3 biggest factories are weli
mechanized:

Kebrit Sazi Tavakoli, Tabriz - production in 1347(1968) - 165, 400, 000 boxes 'year

Kebrit Sazi Momtaz, Tabriz - " " - 175,700, 000 " "
Kebrit Sazi Tabriz (Sadeghiyani), " " 1346(1967) - 105, 800, 000 " "
Tabriz

The production of match boxes was

1339 1343 1344 13435 1346 1347
(1960/1) (1964/5) (1965/8) (1966/7) (1967/8) (1968/9)

Match boxes
(in 1000 pieces) 125, 000 679,000 644, 000 583, 000 600, 000 610, 000

Source: Bureau of Statistics of the Ministry of Economy
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Presen' voggres lewsy than 2, 000, nno Mmateh hoxe s frooo
Correal Capaciy exeeeds Iy far this quantity and .,
N TR T BTN SIXCVears npo, I'h(-r‘o-fnrc-, the fon o
e operat P g voluntar v their prodivet o,
e D e e and agreeimny on BOome ki of Quality and dimens o0
.x'vl!(ll"‘,H.
P o ey “and of Matches in lran
1351 1356 1361 1364
119721"3) (1977/8) (1982/3) (1987’8)*__‘
Ereaovbie o
L 1000 hoxe g) 685, 000 835, 000 1. 020, 000 1, 240, noo

. e T e e e <

s stndy an the hase of Erowth ratesg applied t, production in the vear s
173 119600 1) until 134741968 '9), Projected Rrowth rates were derive(|
oorelation worty expecied levels of Rross national product, consumption
Qi ¢ garettes an tohaccoand hy reference to per capita consumption of

s hes in other countries,

tories is low (mostly one ghift 7Pperation) it is seen that at least in next

. I, .
» - 7 vears there will be no need of New capacity, Thig was taken into
consideration at the calculation of the needs of new machinery and equip-

ment,

the log is peeled into veneer-like thin long shavings by the peeling machine.
The ribbon of wood is chopped into splints by o splint chopping machine,
The splints are then dried and polighed in the dryer and the splint polishing
machijne,
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S T I P Do b e he e o ay
e ey gy, “phin . wiy ., boore placed o) TP
Vo e, S Y T hine wigy. he o
Toped i paran g, and el Muredients then o T i ‘
Continrons mary, makin,: machine, |phe machine ye, i, '

ready matc) splhints,

1, Match Hox Maniufactyy i, Fnmiber 1s ent 1, suttable o, .
— = antactur i
Acircular or hand saw Ve the peeling of the hark and
steaming, the Pieces of waod gpe peeled 1nto shavinge v ¢
thick by the peeling machine. The shavings are ther S5 ippe
and pasted with bobbn Paper . folded in Tolding machmmes ¢
‘0 inner or oyter part of ‘he hoxes, Printed lahely are pa:

on the ogter boxes in labelling mmachines. After drving of ', o

m the Seasoning kilns they are lilled in the fillinp Mmachines o
tmatch splintg packed intn packages 3 12 hoxes ¢ ther by ane ),
by packing machine and then inio cartons, All machine. -,
inferconnected by convevors or by pneumstic convevors,

In small factories most of the special machines are replaced
by manua} work,

CQDE NO, 3198 - MANUFACTURE OF WASHING POWDER

There gre 4 fsctories in Iran at present, Producing washing
powder (detergents).

1. Behshahr Industrial Group Co, |44,

Psksan, Tehra, capacity 2 tons /'haoyr

2. Pars Industrial Group Co, Ltqg, ,
horramshahr capacity 3 tons/hoyr
3. Tolid Daroy, Tehran capacity 5 tons/hoyr

4. Pak Kon, Tehran ' capacity 0. 75 tons/hour




poocder o 1448 (196 T 0 12 0

was ntthrzed ro aboa e Me

Foaalen
1 1456 1381 1466
e 4 177 R) 'F"’.7L/l’__, (1987 8)

TRO00 12, 000 70 000 1, 000

Fooren st o peadigertrone of washing powder has been made v e

ohes stady on the hase b crowth rates applied 1o prodoction
o TR 16 T PProagected provrh rates were derived hy cor
owoth o expected levels of pooss nattonal product and by reference

caprta consumption of washine powder in other countries.

Vocording ta he data poven above anstalled capacity will cover

oo i lran inehubimg export ! approximately 1359- 60 (1980
A e rhere will be no need of new capacity until 1359 (1980 1) tius
i

As Leen aken anto consideration i calealating machinery and equipment,

weded o the near futare,

Descrmption of Existing Martoner and Fgaipment

vl planis are equippe:- 1mostlv with modern machinery and

cquipment,
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CODE NO, 32 . MANUFACTURE OF PRODUCTS OF PETROLEUM & « O n

Code No. 3211 Petroleum Refineries

Code No. 3212 Coke Ovens
Code No. 3291 Manufacture of asphalt and tar road haterhl-

Code No. 3292 Manufacture of waterproof materials including roofiny,
tarred gunnies

Code No. 3293 Manufacture of fuel briquettes and packaged fuel

Code No. 3294 Manufacture of lubricating oils and greases not made in
petroleum refineries

Code No. 3299 Miscellaneous petroleum products manufacture

Manufacture of fuel briquettes - Code No. 33293 is delt in Master
Demand Study for Mechanical and Capital Goods Industry, Part 1., 1.
Mining and Quarrying, Code No. 11 Coal Mining,

CODE NO, 3211 PETROLEUM REFINERIES

There are 5 petroleum refineries in Iran at present in operation,
producing over 70 different kinds of products and covering not only the
neede of Iranian industry and transport facilities, but most of their pro-
ducts are aleo exported to different countries. The biggest refinery in
Iraa, Abaden refinery is one of the biggest refineries in the world,
having refining capacity of 430, 000 barrels per calendar day. Most of
ite products are exported from the new oil products export terminal at
Bandar Mahohar.
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‘lineral reging.
tetroleam piel 73,454 92, 800 68, 497
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ses o Prodacts an 1000 barrels ‘vear

| Abadan Tehran Naphte-Shah Kerman- Masje. |
shah Solaiman

Foral refinery capaciry 156, 950 11, 025 1,460 1, 825 27,375
Ciaco | 22700 3, 000 300 200 -
Foet ol 59, 800 . 200 700 700 7,100
Motor gasolime 11, 800 , 300 400 %00

Keroserne 15, 000 1. 900 400 400

I P, 200 00

Hitumen 1. 800 400
Niesel oil 1, 600
Aviartion spirp 6, 300

Wwaanon turhine fuel -




SIEAN (1)) INERY
Fhere are four larye modern crude oil distillation 4o s o e
Vhadan Hefinery, having capacity of 430,000 harrels ‘dav. the e
b s hented "o hetween G(N)”l-' and 610" and fed into the distillation

anets. e heavies' molecules. which do pot vapourize at this tempera-

vreoreman at che bottom and comprise the hitumen and fuel oil frac-
tions The Liphter, morr olatile fractions rise 'o varions heghts in
"he diststlation colimns where 1hey are removed as strarght run or
'irst cut products, This process resulis in six main cuts: raw gaso-
Line. naphtha, kerosene. yas oil, fuel oil and hitumen. After the in-
tial separation, the heavier molecules are cracked in catalviie cracker-
having the capaciy 37, 000 barrels per day to enable surplus quantities
of heavier hqnids to be converted into lighter products such as addi 10nal
igh octane motor and aviation gasoline components, Other processes
are the separation of special fractions by further distillation with the
extraction of impurities by filtration of special solvents. acid refining
and blending of final products, The naphtha fraction is processed in a
mmodern catalvtic reformer having the vapacity 25, 000 barrels per dav.
I 18 used for the manufacture of high octane gasoline and high g: ade
hlending components for aviation gasoline. Alkylation and Izomeriza-
tion Complex consists of two units, having the capacity 9400 barrels
per day. The main chemicals in use at the Refinery are sulphur,
catalytic reforming catalvsts, caustic soda and tetra ethyl lead.

Crude oil is supplied to Abadan Refinery through two trunk line
sysiems. connecting the refinery with more than a dozen major Qil-
fields. Approximately 100, 000 barrels per day of crude oil are refined
for domestic consumption and delivered to NIOC which maintains the
product pipeline system, branching out to the main consuming centres
tn north, northest and northwest Iran. Several products, such as lub-
ricating oils and liquid petroleum gas, have been produced only for

* According to "Facts about Abadan" - 100C
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crequeired crwde oil will be pumped from Gachsaran throngh o I1n
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cooad companents s correspondnge to the poooddng e v o
Voo N crels perodas o0 cende runs e reren? vears hooo 4
4
vl el o et 4
PN REEINELES
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o N 4
I he comstruction work on Shivaz Refinery started in 1o 10 e
antat s estanated that this refinery will be in operaton in 1.0 .0 110 i

pooebre over a 230 km o histance,  The Shiraz Refinery will have a «ay

cos e 2amdbontons a sear, The principle nnitg of the refinery will

¢ 1. 10,000 BE'D grmospheric disnliation unit with gasoline
stabilize» and splitter
2. 18,400 By vacmmer 0 Mataon e,
! 5,990 By Cishireaker
1 Yerogene treatment - 2120 BI'D Unifiner and 3000 BP°D
Merox
b An LPG unit with the capaciy 424 HPD liguid propane and

1158 BPD liquid butanes. The refinery production of 1.1°¢;
will be about 1000 1312,

6. 5250 BPD naphtha !'nifiner

7. 8245 BPD Platformer which will produce 4800 BPD of 95
clear octane gasolire

8. 9280 BPD Isoinax

9. 17 million SCKD hetrogen plant

10.

1,

Refinery gas purificaiion plant

34 tons per da sulpl. plant,
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Cooroandl 4. 9 U | 99 13 16,1 ' '
Fowd gl 48, 4 60, 4 91.8 144 4 :
O company use 28 11 1,5 i }
I'otal internal Ihey, 6 219, 7 332.0 TEa, BT
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e one dievel ol 2.0 [ I, 6 b, 1 1
Ve e fuel ol 83,1 94,2 111, 4 e, 7 120 o
fer taels- rmsoline tyvpe O 0 0 0 0
-kerosene 2.1 3,5 h, 3 7.6 TR
Aviation pamoline 0 0 0 0 0
Folal exiernal 87 7 100, 2 120, 5 130, 6 141, 0
I'nral Petroleum 218, 1 319, 9 452, 5 650, 2 964, 0
Year 1351, 1356, 1961 Accordin: 1o 1he "Demand for Energy in Ilran',

Stanford Research Instityre.
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otdes Dontacemient - an 1000 Barrels per Dav s
1448 1301 130 LRL
At LM (182 ) (1977 8) Y
Vo~ ¢ o eaitherota! (), ] U, 1 18, 0 4 1
Ly 1t [N 1.5 l:’»,.! 4“,9 84,

¢ LI T ”,4 _’0, 9 34, ] (7,8
L] tel 0 0 1, 5 2, !
Soval nicvral pas 2,2 35,8 100, 5 237, 0

Vecording 1o the "Demand for Energy in Iran', Stantord Research lustitute.

“orecast of Demand for Natural Gas for Energy Purposes (Millions Cubic Fee:

1361

1348 1351 13586
L _ (1969/70) (1972 3) (1977/8)  (1982/7)
Residential and commereial 100 200 34, 800 92, 800
Government - - 2,900 4, 200
Fllectric generating plant 800 41, 600 69, 200 198, 300
Refinery fuel 33, 300 40, 700 56, 600 68, 300
Other industrial 3,400 30, 800 95, 200 180, 400
Sub tntal 37.600 113,300 258, 600 543, 900
Field use 19, 700 20, 700 22,200 23,600
Total energy use 57, 300 133,900 280, 800 567, 500

* According to the "Demand for Energy in Iran',

Stanford Research Institute,




Produets

1345 1346 1317 Yidy
L1906 /7) (1967/8) (1968 v, YT

—— o ———

internal Marke:

ey s

.G

fons 25, 500 40, 200 59, 100 HOoRON
: Wiation gasoline 1000 Iir, 33, 500 36, 700 313, 500 10, O
% Motor gasoline 1000 1tr. 800, 000 860, 000 940,000 1,100, 000
" Jer fuel- rasoline type 1000 1tp. 48, 600 50, 000 52, 800 6, 00
kerosene " 1000 1tr, 11, 500 11,700 29, 200 23,400
Kerosene 1000 1tr. 1, 530, 000 1,810,000 1,990 000 2, 350, 000
Gasoil 1000 1tr. 1,480,000 2, 180, 000 2, 460, 000 2,860 000
Fuel oil 1000 1tr. 1, 980, 000 2, 240,000 2, 580, 000 2,820, 0n0
Natural gas 1000 cu.mi, 370, 000 1, 380, 000 1, 480, 000 626 o
Exe rnal Market
Gias oil 1000 jip b, 6hOoo 8, 500 4, 500 14, 100
Marine diesel oil 1000 1tir, 127, 000 144, 000 131, 000 111, 000
Marine fuel oil 1000 1tr. 3,180, 000 4, 330, 000 4, 700, 000 4, 810, 000
Jet fuel-gasoline tvpe 1000 ltr, - - - -
-kerosene " 1000 1tr, 100, 000 147, 000 120, 000 135, 000
Aviation gasoline 1000 1tr. 2,900 - -

CODE NO, 32=2 - COKE OVENS

There are 12 producers of coke in Iran at present.
combined with coal mines (7 producers) - see Code No. 11

Most of them are

Coke Production in Iran in tons
A ]

(1963/3)( 1963/4)(1984]5)(1065/8)(1968/7)( 1967/8)(1968/9)

Government sponsored

production 8129 11129 9675 12320 10578 11335 9265
Private 11261 10048 10453 12495 15000+ 18000* 31100
Total 19400 21177 20128 24815 25578* 29335* 40365
* Estimates

Source: Bureau of Statistics of the Ministry of Economy
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Desoe ol Dxasting M imery and Eguiproent ?
et now as produced i primive beehive coke ovens (the

coredio ek ovens with domed roof). Capacity of each oven s 1523,

tons ana o oke as produced o 9-12 davs,  FEfficiency of these ovens 1s

onlv 45-57 ", pas and chemical bv-products are not utilized.

(Mher tvpes of ovens, used till now in Iran: Honeycomb oven,
capacity 4-5 tons in 4 davs, efficiency approximately 55%; Uppolet
oven, (oppee oven, Simon Carves oven. Coke produced in these ovens
is of low quality, has low compreasion strength and is very expensive -
3700 Rials/ton(vear 1348). The high price of the coke is due to the fac!
that by-products are not utilized, even when they are representing 34 %
of the value of the coke and dne to low mechanization of coking plants.

The consumption of coke in 1349 (1970/1) was approximately
55000 tons. The difference between production and consumption was
covered by import of coke from USSR,

In the frame of Iron and Steel Plant in Esfahan is built modern

coking and by -product plant having capacity of 444, 000 tons/year of
which 346,000 tons/year of metallurgical coke, 49, 000 tons/year of
foundry coke and 49, 000 tons/vear of coke fines. From this produc-
tion 319, 000 tons of metallurgical coke will be used in Plant and 76, 000
tons/year of metallurgical and foundry coke and 49, 000 tons/year of
coke fines will be soid.

The project provides for recovery of the coke oven by-products:
coke oven gas - 180, § mill. cu.m/year, dehydrated tar 20, 200 tons/year,
ammonium sulphate 3600 tons/year, 100% sulphuric acid 4700 tons/year,
phenolates (as 100% -phenol - cresols) 100 tons/yesr, crude benzol (run
up to 180°C) 6400 tons/year, i.e. 37,000 tons/year of chemicals, Pro-
ducts of crude bensol rectification: pure bensol 4500 tons/year, toluene
800 tons/year, xylene 200 tons/year, solvent 200 tons/year, still
bottoms 300 tons/year and solar solvent naphtha 300 tons/year. Coke
oven gas will be used as technological fuel for heating coke ovens, For
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production of carbonization by-products the following chemicals will be
required- 1007 suphuric acid of self production - 4300 tons 'year, 92 %,

caustic soda 145 tons; vear, 95" soda ash 80 tons/year, wash oil (solar)
640 ‘onm vear and lime 215 tons/year.

Description of Machinery, Eqiipment and Process in Iran and Steel Flant

in I"afahan

The scope of the coke oven and by-product plant is as follows:
Railway wagons with coal are unloaded in the stationary wagon tippler of
rotary tvpe. From wagon tippler and coal receiving bins the coal is
transported by the belt conveyor to the top of the coal storage of closed
'ype. The preliminary crushing section is provided with double-roller
tooth crusher and electromagnetic drum for removal of ferromagnetic
articles. T'he coal Storage consists of 20 cylindrical bunkers of 12 m
in diameter and 42 m in height, capacity of each bunker being 2500 tons,
Coal is charged into bunkers of discharging bogie travelling the length of
the conveyor, from bunkers it is discharged by means of Automatic pro-
portioning device into belt conveyors conveying it to the final crushing
seciion with three hammer crushers. The crushed blend is mixed in
the mixing machine of semi-desintegrating type and transported to the
top of the coal tower for charging into bunkers by means of 2 portable
reversing conveyors.

The coke oven plant consists of one battery of 2 blocks, each
comprising 29 coke ovens. Both blocks are located on one line and have
one coal tower. Dimensions of the carbonisation chamber: effective length
14, 200 mm, effective height 4700 mm, width on the pusher side 390 mm,
on the coke side 430 mm, effective capacity of the chamber 27, 3 cu, m,
For operating the coke oven battery the following machinery is provided:
coke pushers 2 pcs. coal charging cars 2 pes., door extractors 2 pcs. ,
coke quenching cars 2 pes., electric locomotives 3 pcs. The quenching
station for wet quenehing of coke being descharged from ovens is lo. ated
on the coke side. The pump house, settling tanks, clarified water sollecting
tanks, platforms for dewatering and loading slurry, the trestle for grab
carriage are located close to the Quenching station,
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e ot e e s s ed onto the wharf, Loy e d

S T Y TR R A B N SRR Y LN W R I REIT | plant. wlere s

Vb ees sen S0 L, 2o-B0 o and -2 nen anl Trins -
AR RTRN SRR TN AR R Buankers have o provision o badinye

- e =oces anto racling wae ons and Torries,

Poapeadier recover. plant s diseribed in chemical industry Code
U The second stave of cons!rudction envisages erection of coke oven

e N2 stmslar to the battery Noo U which 18 under construction, ('oal

"
Creadling plant and coke screening stations remain without any changes,
Coo-prosduct plants, plant's for gas cleaning from hvdrogen sulphite and
tor Crade benzole rectification will be expanded insignificantlv. In the
third s'age of construction ke oven batteries No. 3 and 4, the coal
handling plant No. 2. byveproduct plant No. 2, plant No. 2 for coke oven
gas cleaning from hvdrogene sulphide will be erected. Each battery will
consis' of 65 ovens each with volume of 32,5 cu.m. By-product plant
will consist of recovery of henzole of coke oven batteries No. 3 and 4
and construction of tar distillation plant of the hatteries No. 1-4, To
reduce the conten' of naphtalene in coke oven gas provision is made for

naphtalene cleaning plant.

It is assumed that in the sixth and seventh Five-Year Plans new

steel mill will be built with own coke oven plant,

All data given in forecast of production of coke are based on
assumption that 1) the second and third stage of construction of Iron
and Steel Mill in Esfahan will be based on own coke, {.e. the coke will
not be imported from abroad and 2) there will be surplus of 78, 000 tons
in the second stage and 155, 000 tons in the third stage for outside cus-

tomers.

Forecast of Production of Coke

1351 1356 1361 1366
(1972/3)  (1977/8)  (1982/3) (1987/8)

Production of Coke-total tons 440, 000 1,400,000 3, 000,000 4, 200, 00C

from these in Steel Plant
Esfahan tons | 400, 000 1,000,000 2,350,000 2, 350,000

—
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