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. sy e M Ao countroer, an e Lot ot b dackh o toal and
Lhe v bab ooty of notarad cae 1 trooe couwrtrie . They have very

barco rLoerver of gotorad e bt Yo cond peaduction 18 almost

non=cxXiotont,

The wrection of cokesbaced dlron and cleel plants will result in the Arab

conntrice becoming cconomically depcndent on coke~producling countries

and in g drain on lhoeir loreisn CLITORCY TEOUTYGE.

Howover, the avioilability of boree rocerves of natural fas will enable

the Arab cowntirice t¢ build a viavle iruh urd aieel irdustiry, baced on

e crcetion of direct=poduclion plantsa,

The papur aleo deale with the changoen an techrolugy brought alout by the
avaliability of natural gag and wilh the wmjact of auch charpges on the

counoaic and tectuiical developmeny of the Arab countr.ocne

Hew techrologion] eqoipment 1o beginning bo be .uotalled in iron snd
bleel plani s, The depi;r ot Lhis cguipmert and of 4bo proecsses invo ved
prrmit the plante to operate viably and with sreat flexibility,

Hquipment thal i s many ways comparable with direct-reduction process
equipmont 1s already o use o chomionl asd petroleam plants i the Arab
countPice, wnd Lhe persommcl operating thers can be of sreat value in

the wperntion of the dircelercduction proccasua,
The future ol dircetercduction provepuas on the Arab coustries ic closely

bound up with the polenilal that vaiets §n the Corm of vaw materiale and
humar pesoutouie |
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INTROUUC JON

pdircel reauction hag made oroat prosrcs since i te advent, atd the
tignros quoted (#ig. 1) for prospective gponge-iron capacity bear witieaso

to the importarce of Whis technologsy.,

Difficultroe in coky cupply and the aviilan: Lity of nalury) ;rae are
the fundumertal tractors heland this developuent.  Thi. aituation is
charsoterintic of thaut in several countries in the third world, and ;
innovatory developmenie in the iron and steel indusiry say be anyticxmted
in theno countrien, |

Thia paper will swvey the siiuatior of the Aral. countries, which huve
natural=-;ns resources and but suffer drom a shortage of coke. It will then
deal with technologieal changos that will result Crom Lhe development of
directercdnction units, Pinglly, coastderation ﬁlt ﬁe.giﬂ‘ﬁ % the
potyibilities for sucvess for thes units in the Erah countrics.

" Palle 1 shows tiut voal production in the Arab countries ie modrnt,
and ofton non-exictent,. Thie is due to the lack of metallurgioal coal or
to dirficulties in exploiting the sparue reverves, either because sxploite
ation iv expengive ur becausy the coal it lowsprade. Apart from
Morovco, which is the largen! preducer, 13 can be sluted thut coal extraction
dous not cxirs it ¥« il countriec,

higal 39&&&&@ uf %he magcs and the Juck of u tx‘aﬁmtm

0oy for Wl&* i uxg#, Ir. the soar fa&m thers will be a& &&2 :
tion ut ali in tho Arab couttries.

The creation of intueurated wieel alwtn of ﬂu ciassical type has
&mﬁ A demaad for met.llurgical ooke, of n&i@h the Arab counlries are
importers. These countrice are therefore dependent on the world.market
to supply thesr blast rurnaces. In addition, coke imporis represent a
heavy drain on hard ourrency Pecerves.

In spite of the improvement in coke rate resulting from the injection
of fuei o0il or natural gzac into the blast furnace, coke remaing snseutial
a8 an elewont in sted) production, using the conventional rcute, Thus, 80
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lang as the basic technulo y ot iron and gtecl plants o nob changed, lhe

problems of the srab co intries will remain linked with Lhe cupply of cokes

Moreover, the demands of minerp ard the coke rexui remer to of the
inductrialized cowr iricay in terme of vurrent rore arty of iropeages R
production, wiil cause coke prices to risze ard for this T mterial 1o
Lecoms SCATCere

(4 ie in the intercel of the Arab countries 1o etart adapting their
industrisl development $0 meihods that are best guited te their availabls

Fupourcus+

indusiry & mew \gpe of technology, foreerd reatricted 1o b
Por enaeple, the cole Ovel, e of the wmip provess olaes s the o

et el thant, i@ ropiated by the entaiytic reforming TWm ol the slarting

paint for e ppedn t3 B ©1 SRS 8y B Ly

v wped Tor e aapRly of rae sasarinbe od s alyios tutss replase Coiks
momss There 1¢ ve $ust problen meT AN taer uf redertart.
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Sinte theTe 0o cortinasos whppas 0 Cnr arom the o e, ol
glutiung, Lher . e o o ur oneed Lor bve Yngal ooy or sborage ul

raw materiala. Al though more viinerabl - to o sriations an operating
corGitions and more hazasu o us 18k ui buve buistlr, rish ot carbon
deposit on the catalyst) them the 1+ «ron, the reforming furcace is
simpler in deris? ard ite maunbenance iz easler. Many developing countiriug
pGiici P euipmant of thig kand (especially in fertilizer plorto g ord ioeal
eperatives wko Mave acquired valuakle expericice in this field may be

aof great ws in direcvt-ped.clion writs.

The sonstruction of directepeduction plante in Arab countries thati
ook an Dndwrtrial infrestructure will cresle a traisir, vchool for
personne] working in the rerepning svction, snablivy them later to work

= bonilability of natwral gas or liquefied hydrocarlons
= Pimetuationg of the scrap market, attecting wsupplies for
slecizic or opw-hearth {urtuces
- Te sumiibility of trensforsing fine ores ‘nto spomge irot without
VY P pErRtALB
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= lVemard for hiph—quolily ntecly, whioh require a raw material

that 1o purer than pig 1ren or scran.

Many provesscs have beeo duvel ped. Soma of ‘here, such as Hyl,
Midrex, Nu-Ircn, ets,., are alreaw, in operativa ou an tndustrial rcale,
whilst otherg, siill at a newi=induntrial ~cule. ~orm <o he likely to
achiuve wucces: (e.ge Hovrlfer, FIOR).

The advent of such procenuse: pui .he aruv countries ir a favourable

. position for the deveiopmenl of their lLeavy induntrics,

1s Asnect

The use of resources that are locally abundani in the Arab countries
will guarentee the indepe.dence of thowe countriens in relation to the
ovuntrien produsing and exporting coke. 1L will aveld an important drain
on t@ oursoncy reserves, which is a problem that developing countriep

0y 903 ) and moro gmlai.

 lunger the plant ‘v, lhe 1m W the ﬁw“wt g

Tho nongtructiion of Yarge ’1§'ism§§s*%ﬁ the Arad wmmﬁiimﬁw <

The myféct&r botween the various gav~bnged dircolereduvction
procecue. ie the proparation of the reducing agert, ‘M ia donc by
reforrmang matural gas inio hydrogen aud cartor munoxide. 'Tiir technology
ie already in woe in ferliliver plantn in many Arab countrier wwl has boen
developed ocongiderably. The reforming {urnace has becowe a ptusdrud itew
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of plant ard roat 1 the problcms asnociated with it have been solved.
It ie capable o ensurin,: continuous production and iin design permits

eary rainienance. Failwrcw gre rare .n reforming furnac s.

The technolorical problemu ne~oriated with *he reduction re otore
are not yei fully wod_retocd, buat lthe cim  ieity of design o. these
plants and their flexihility in operatirn (e.;. four reactors in RyL)
are of pgreat importance in tuma o productivity and maintenance.

Sogial Aspests

The production of sponge iron for supplying eleciric furmaces will
Jead to tho conptruction of sevoral uiecl making plants in the Ared
countries. ‘The avnilability of ouch 'mierial will oreate . regional
induntry, sainly in the large ntatue thi,t wiv expec.ing u mjor indwmiriel
dovelopmort,

Other factorive, producing anrews, nutc, domestio replemenis, o6,
will 00 set wp clopne to the slec! mking plants.

kaﬁw and trade aotivities will suvlve the probles of
mesployment.  Ihe Aeed for qualil e perscwaiel will lend to the
 sstabliclesnt o draining centres and o nooisl wmd cultuml Saprewsste
m the population.

The ewcoeny of direri reductiion in the Areab comntries in depondent
on e possidilities of Tinancing, the exiutioncn of an aPPropriste
Andustrial infrastracture, the quality of the raw wmterials, wnd the
 degres of okill of the percomnul,  Thin groeenr car be weswred Wy
. joirt avtion in torme of materiaiy and senpower.

5 It suid Vo iedviiable for counsrics such an M‘i% m
mwmmthﬂﬂmwwaumsm;ﬁ X
steel tnduotry.
topether with the accenn thai Morvoce has to the Atlantie, are favewrwble
gonditions for thuge countrier. The sponge itwr prodveed will awpply
the uteel plants ‘n all three commtrica, Finamcin: will ocvver rwnde ard
ports au well us n troining centre opeciulining an iven and sieel profuniion.

JL ir obvious thai guch proj clu entail detailed ntudien in apder to
detersine the conditit s necdud for then 1o be put into effect.
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As a besic factor in ccanowic, technicel, sad wecial dovelopaent,
the frve and steel indwntry will play & deciding rele in the future of
the Arad comtiries. e shortase of coke and the alundgnce of natursl gus
i in these comntrice will dircet the chote. tewards ¢ireotereivetion processes.
; u-mmubusmmwmnmmm
s WMifiying is/lvenee e the potentijelitios of the Arnb comntrien within
e 1imite of prefitable comopurntion. |t s pounible that in the nemt
five yease e Ared oramtries will Wil¢ o firestieredu lion plant of







