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SUNMA Iy

This backgreund paper outlines the natwe, type and seepe of
Sechnioal assictance antivities of UNIDO in the field of the irem
ad stesl industry and also refers 10 the technical assistense prejeste
cosoerning direct reduction processes fuor the prodwotion of spoage frem.

mmnnmmummmtmxu«mu
the field of iren and steel industry including the proposed "Thimd
Iaterregiomal Iren and Steel Oympesium™ expected $0 be held in Bvesil
daring 1973. The spectrus of activity An the show ficlds is as wide

a8 it is iteresting and challenging and which U0 is striving b
falfil,
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LIMPROUCTIO

1. Techniral aseietance s~tivities of the Wetallw=cical Industriec
Section of UJIDO wn he fields of the 1ron and steel i1nduetry have deer
sncompassed 3in the folliowin nverall wrvas coverin; ..ie metalluxr~i.al
industries as a whole. iithout ;uane 1niwe tne detaile of the “moulds
operendi” of such technioal assistance channels and pro;remmesn, 1t may
be eaid that the tochnical assiatance covers;o ie comprehsnsive. The
following; examples are illustraiive of the generel trends of the technical
sassistance provided by UNIDO in the fields of tho iron and steel imdustry.

8) Teshnical fenaibility pre-investiment and techno-econom'ic
etudies.

%) ‘\ppressaiv of capital rouoss, nesotiatlen of contracts for
setallurgical plants in developin: oountries. |

s) Prejention wul project svaluation includin; expansion and
msodernisstion of existing (ecilities.

d) Promotion (developin:, implesentin;, evaluatin;) of wmetal-
luryioal industry projecte.

o) Hetallur~ical industrial development plauinin; on & natiomal,
regional and intesgegional levels.

f) ‘echnical appraisal of rev-materials including their proces-
sing for iron and stee. and non-ferrous msetallur;ical industries.

%) Production technolory, selection of technolosical processes
and equipsent; new methods, quality of producte; tenhno-econoaie
ovaluation of competitive procesass and latest innovations and their
isplementation/ada~tation with suitable measures in developin:; oountries.

h) MNarket surveys and projections for developins countries
and reciong.

1) Provasion of facilities for metallur;iocal testiig, develop-
mnent and ressarch including pilot plant installations

J) Pormulation of projects related to tho Jdovelopuent of iron
and steel and non-ferrous aetallurzioal industrics for developin:
couniries and resions.




2. Roviguw of thy e LC4L 9401480 i00_aro,amwe of UNIDD 1a
the flelur of froy v.d mpeel Anduptr: an develooing cou tries.

The estahlzniment, oxpaision or cporation of iron axd steel)

Rlants coitiiuig 1o te the obarest of humerous requosts submatted to
UNIDU, ghovang the interoe: of developiiy, countries for this baaio
branca of tndustry. A vomprohensi /e study was ocomnleted in 1971 as
a baris for planniag the long-ranza development of the Peruvaan ipen
and stoa)l induatry; a nuabe; of projects are also snvisaged ag o
follow-up. UNLIX 1s almo preparing a oosprohonsive study for ths
Brasilian Sovermant, resarding ihe implications of teohuolo;-ical
tnnovatiors for tho long-range planain; of ths country's rapidly
expantinz iron aud steal induatry,

UNIDV wil; also prejars an intereted camprehanssve long- range
study of the presant oituation and prospective development of the
olusbian iro:, and stoel industry.

UNIDC i» caArrying out a ro-~ional foasibility study for the ferro-
alloy industry i tho Eekong sountries and tho ogtablishmont of iron
and gteel industrios i the Fhaor Ropublio, Laos, Thailand and Viet-i.am,
with the co- seration of FCAPE. [Ipe. iminary ansistance for lorarange
planning of tho Thazlard atee: andustry was provided in IV

UNIDO has pren: red, for the “overnment of Togo, a Pre-fen gibility
study on the poseibility of sstablishing a saall re-rollin: mill.
Timilar assistance ig bein: arovidod to Qatar in ansessing the possiew
bilities of settir; up a ates) rollan; mill in the ocountry.

Technical aseictance for iron and steel industry planaing hag bean
provided to the Syrian \rab Republig. A pre-feasibility study on iron
and stoel indupty - develenmont 1 boin:: carried out at tho roquest of
the Kali Covornmon: . Zith the ajm of increasingz the short and long
tsm profitahility of the axistin- steel works, UNIDU ig providing
technical assirstauice to the Chana Industrial loldanz vorporation.

Experts were provided io th.: gteol industry of Yugoslaia, to
agsist in lncrersine productivity and cuality at the Zerica steel plant.
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L fommdbilitv v o wn . . 1 bmaet ot an 1~*ezrated iren
and gtosl ples . 1s nevn: LA Guiime <07 tor the Ooverrment of
Ireq.

3. UMDY hiy boe. aup.ut’ Wb Uovernmant of the Apad ‘spublieo
of Eaypt with a comprelc:..ive ¢TOLTe ine of technti:al assistance in
the iron and gteocl gector; thn pilot ~lant tegtgn vith the Asswan iron
ores carried owt in i27) 1 :.1 .4 folluwod Ly & feapidility study for
the estadbliztment of .. integmntod necel Plart; oilot plant toste
on Usharyta iron ores mi be follcuwcd ny feasidility study for a
direct reductien Plint; ocvatuore 1g BeinT provided in the entabl igh-
meot and operatior o' o pilot prodnct topr vichnioal data rocessing
and organisii;: mofntera ice -BTRene AL *Ne by ptien lron and Steel
Horks, Melwan; in aciition, s:n “tra vnn provided to the Helwan
works for th- mater f=a - . swivtouterl ehap,

4. ‘s e follo u, of 4, agie 711" inventirutiong of the
Indtan ani Irontan iron gy, UMy lGner anoa pre-feisibility -tudy for
the establishacnt o7 - Steast meduetsor lant {3 under oo sideretion
by the Tovertaoat ¢ i: n. Poloaee an poovided yo India in con-
nexion with projacts for ¢ ou 1 luecian L, unconventiocual prooesses
in Sndhre Pradesh, (riger wad Lahar. hten. Ay a conse nonow of the
Teainar on Mn 'late CEdUatuloun L 0de o abu tuld sn 1970, tn Chile,
requests for tochnical a-nty ANCe Were raceivod from Thailand, for
axpertise in quality control of Lot-dipped tin pliate, and from Peru,
for technionl assistance in tha dosrgn end leyout of an slectrolytic
tinning line.

5. Daring the laat t:9 yoary ircrensing interost hag beon shown
by develoning countries for projects of technioal sssistanon to the
(3 ndustry sector. ..agistano- 3¢ deing rovided for both the
sstablichment and opsretion of foundriug. Active projoots in im
included the ou.ply of speotalipod Aapartise for mproving axisting
foundries {n tha Areb tepublio of Copt, Argontina,

Haiti, Iren, Irar, Eali, Thuilard, Yaren (Poorle's Sumocratio ltepublie),
and for the utaﬁlhbnmt or domoistration of prototyps foundry shope
(in Senegal, Pogo). UKI™O ia contiruing its agnistance in tho cstadlish-

ment of prototyps tourdrio., i, wibtot tvon aith Rrachanical workrope,




in Tomalia and “udan (partly fina oed frow voluntary contrilmtions

d0 U/.ID0) and initiated preparatory work for establishing a ocombined
Youndry, Tool, Die ard Kould saking Centre in Halaysia in co-opesre~
tion with IL0. P'rc‘eotas oOf $his type will help to solwe immediate
prodlems in the produotion of waricus spare parts that are needed

fo: repair of mschinory and squipmsent, und, with their desonstratiom
and training effeci, will se:rve as molei for metallurgioal and metal-
working industriss. In addition, such foundries will supply loval
markets with castings noeded by other industries, acrioultier:, utility

networks, otc.
6. U.IDO is asnistine a mumber of developing ocountries in a msre

advanced stage of industrialisation in the establighment of centreg of
potallurgical tochnology. The following wrojects are exasples of U..ID0

sssistance in this fiold. U .DP/57 project assisting the Centre for
Fetallurgical lasearch and Levalopment in the Arad "epublic >f Egypt
ie advancing its activitios.

Anothor WDP/SF projcct (s providiig, aserstance to tho .atiohal
Retallurgioal Laboratory in Janshedpur, India, for the oreation of a
areep testing laboratory. Othor technical assistance projects are
under considersticn for ¢h> estad!ishmont or utrengthening of centres
of metallurgionl technelery 5 1~ Pakiesta., Turkcy and Yugoslavis
in which a dominent thoi~e would be technical assistance operational
srojects in sho fields of ..ca wd swuul industry.

T. In 1971 tho total namber of tschnical asgistance projlotp
in operation in ths fisld of metallurgioal industries was 110 cor-
reaponding to requests from 41 oountries. Most of these projects
were financod under CIG. The total number of projects is sxpected
$0 rise t0 1Y in 1372 and 160 in 197}, Apart fros projects financed
under tho Jpecial Mand, TA, SIS or CI7, a mumber of important projects
for asaistance to motallurgical industries have been inoluded or pre~
posed for incluzion in the oountry yrogramme of a numbaer of developing
dgountrioa.

8. It is noteworthy that in 1J71 throe UNIP,SF projects became
operational in the field of motallursioal induwtrics; thay ocovered




sssislance 1o centres of motaliurgical technology :1. .he Aradb .epubiic
of Cgypt, “hile and India. P .ur mscre SV projecis are in an wdvanced
stage of preparstion and should be approved in 1,72 or early 1373;

theay would provide agerstance for the ostabl ighment of a centre for
foundry technology in “enesal and for setting up pilot aid desunstre-
tion plauts for Llmenite emelting i1n the ired .apudblic of torpt, Ceylon
and India. Other 8P projects for the optablishment of ~entres for
wetallurgical technology are undor consideration, euch as for Iren,
Pakistan and possidly for Turkey.

7. A total of nine projecte were financed from the Neneral Trust
Pand of U.IDG during 1971. “ix of the projects involved iaboratory
scale testin’ and teskno-economic feasibility studiss for nrocessing
Almenito eards or concentretes of ths ‘red Repudblic of E~ypt, ‘eyloa,
The Cambia, India, Mada-ascar srd “enegal, leadins to the everntual
ostadblishmant of nilot plants. ‘he remainin; thres prolects inwolved
assistanco to tho foundry induetry of lall, “omalia and "udan.

10. U.IDO's Jupporting and othor \ctivities in the Piolds of

the Irca and Cteel Industry

The following resumd ;ivos an outline of the supporting and
otber activitioa of ths ketallurgical Industrimss Section in the
miltipls fields of tho iron aid stesl industry; thoss are aligned to
the operational activities of Wl and are undertaken in unigon
therewith to attain the saxirus impsct and utility.

Ths activitios undor this heading inoclude tho preparation of iran
orss, cuke-making, iron-mmaking, steel-making, ferro-alloy production,
rolliny and finighing cperations in the production of stesl as well as
wire drewing, forginz, welding, tubo prod.ction and other etesl ful-iw_:
technicques.

The report of the Ceminar on "Mn plate -roduction”, hold at the
end of 1970, in Chile, in oconjunction with ECLA (ID,B;44, para. 37) has
beon publighed in 1771 (document ID,10.73,17).

A ULIDO tiorkshop on the "Croation and trensfer of metallurgiocsl
know-how” was sucoessfully ocompleted at the lational Metallursioal
Laboretory, Jemehedpur (India) from 6 - 11 December 1)71. The following

expert sapers, prepared for this Workshop provided ths background agninst

whi-h stisulating discussion took place durins the deliheratione of the




UlID0 ‘4erkebop:
1. Tho transfor of extiractive metallurgiocal
technology to deweloping ocountrieo.

2. Teahnical conmiltancy sorvices and developmsnt
of motallur;1oal knew-how for the design amd
operation of non-ferrous metaliu-giocal plamto
in developing ocourtrices and regions.

3. Managing the tren.fer of knua-bow.

4. hallenges 10 the oreation and
transfer of know-how.

5. Teahnical coamul tanay services and
creation of technical kmow-how for the
aluminiua industry in dewelopin: countries;
past expirienve and future recommendatione
for prectical im-lementation on a self-sustained
basin.

6. Deeign and enginearing servioes
n sstallurgiosl preojects,

7. PFreparing feasibility studies
for metallurgical prejecis.

8. The planning of LD steslworks.

9. The role of research and dewelopment
Y work and pilet plante in
the crestion and transfer of
metallurgical imow-how in
developing countrios and regionms.

10. Types and ~onditions of
technical oo~cperasion.

11. The development and soquisitien
of ateel technoliogy know-how
in Brasil.

12. HKain trends in the dovelopment
of contimous steel-casting in the U3SRH.

13. Convertar stoelmaking in the USS1.

14. Creation and transfor of
metallurgical know-how,

15. The transfor of tochnioal know-how
in the stesl industry in Dresil.

The roport of thie UJINO liorkshop is now under preparetiea.
The subjeot of the "’romotion of metallurgicsl teclswlogy tronsfer
to the metals transformi.g industries of Latin Amerioca” is scheduled

for a promotional effort mid-1972.




48 3 number of i1ssues of decisive inmportance ars saturing for

the planning, construction and opersilon of iron and steel plante in

developins countries, U!IM {s proposin: %6 hold a Thard interregional
Aron and steel smmposius {/riority A;. uJy i77), five years alser the
Tecond ymposium {held in lloscow) and ter. years afte. the #irst (held

in Prague and Teneva), 1t will be epportuns 1o dring together axecutivass,
plant managers, top snginesre, planners and “overnment officials in-
volved in the eetablishment or operation sf iron and steel plants 1in
developing countries for the purpose of discussions of pro-Tese made
s far, of eoonomic. technios)l and financial problems wtill com-
frontine developing countries and ef opportunities open %0 them in
this breanch of industry. \n sffort will also be made to promots
special ocontante of orpunimmtione and individuals capable of supplying
know-hew, ~quipment and fincnoing with the decisien-aaking sxecutives
and technioal msragers of the iren and steel fodustyy 1a developing
osmntries.

11. Ia the disoussions the ponsiion and rele of developing
osuntries es connumers or suppliere of essential astallurgioal rew
mteriale and of steel products will be re-exmmined in the licht of
ckanging world sarket conditious and c? technolosical i{nnowvation,
Jpeoific fesues will include: The macro economic sffects of looal
iren and stesl promotion; factors 4ff- cting soals of {ron and gteel
unite (integreted, semi-integrated or non intezrated) and the role of
"mini-~etesl” plants, jucluding those based en unconventienal techniques
(oharcesl dlast furnaces, direct redustion, etc.); the need for and
significance of heavy investmeats in "Enow-how', in addition to invest-
wents in "hardware”; ths tmpact and oconsequences of new techmologies
in the werld’s iron and eteel industry (new procosses, new products);
changes in the international iron snd ateel picture and possibdilities
opsn to developirg couniries as & consequence of shifts in productien
and trede; dsvelopment of local oapability to plan, design, dutld
and operate nlants and equipment; poscidle solutions for the seridus
prodlems osused by a limited ocoking ocoal sapply; the finmannial,
toalftoﬂ. and manpower prodlems arie‘ng from ths need tu entablish
loghl production to sstisfy a growing demand for stesl in laveloping

oountries; eources and mechanisms for obtainin; financing, know-how,




equipment and treined sanpower. In the preseniation and diocmssien
of ismuss rolated 1o fimancing the Industrial ’clicies snd Finanoing
Section of UNITO wiil oco-opsrats.

12. Early in 1972, s preperetory eXpert Axeup segting ves ooe-
vened in Vienna to axamine and advise Ui1D0 on the purposes and modus
sperendi of tha proposed third interregional iron and steal guposime
and 7o prepars its detailed a,cenda. The report of thin expert grewp
mocting will be instrumental fo- the organismtion and iap] amentation
ot the project.

13. ULIDO is carrying out a mmber of technical sssistesce
projects in this area, which cover production of iron and stesl
castings. The purpose of the supporting activities under this beadisg
is to provide guidance needed by developing oountries im establiehing
foundries or improving their oporations rengins frem swall sand-
casting instal'atione for simple produots to large, sodern antomated
installations.

14. In view of the generul interest of the dowsloping ocuntries
in the establishment of foundry shops, U..ID) had planned for 1770 the
preparation of a besic reference dooument on prototype design and
cperating standards of typioal grey cast iron leundry installatioms.
The dooumentstion which ocould only de fimalised in 1971 comtains e
desaription of typiocal grey cast iron foun ry installations mitable
for developing cowmtries; layouts; esontial list of equipment;
typioal produotsi manpower; estimates of capital and productiom
costs. It will be of direct use in the planning and operstion of
{oundries in dsveloping countries and will also be useful in plamming
and implementing the assistanoe of UMID) to this brunch of industry.
The dooument is occhaduled for publication in 1772.




15. UTD0's Activities in the Pields of Dirnct igdmotien of
1res Jree for the Production of Iponge Iron

Right frem its inoeption in 197, the Letallurgioal Imdustries
Cection, U4IDU teok considerable interest in the study of direct re-
ductios proceases for the prod.ction of sponge irom from high grede
iroa ores/pellets. Ia Hay 1967, '1.1Y gponsored & technioal uuu-!‘/
to llaxioco to st.dy the UYL gaseous 4irect reduction prooess for the
praduction of epinge iron using naturel gae and high grede iron oves)
the UJIDU'e miseion report U.IDU/ITD, 40 aroused consideradle intereet
ia dewelopin couniries such as Ires, \T., Ireq, Jyria, Kuwait, erocce,
Algeris, oto.

Iren ta particular requestad DNIDU to sponssr comprebensive
laboretory bench a d bag scale tests on their iron ores/pellets te
study their reducidility charecteristics Wmeed om the OYL gneesus
direot reduction process. Similar teets were sponsored by U.ﬂw&/
on some [ndian {ron ores/peliets. The purpose of thie test programme
wms te qualitatively establigh whether or net the reducibility
charesteristios of the test sampler of the {ren ores and oaxide p.ileve
are egual %0 better, or poorer than the Enoino (Mexioas) iron ore
which has besa processed commercially is the (ITL sponge iro. plamte
ot llonterrey, !lazico. Aleo & qualitative osmparieca was made vith
mumm«nxm.mammw tin the ATL epenge irom
plants. The results alec indicate whiioh ores or pellets sppear un-
Mts\lofornhcﬂoulyﬂnﬂthmuuud-hnumthw
tosted.

™e bemch scale tests were .arried out by the Development Divigien
of windeli-Dressler Company, Pittsburgh (US:).

T™he tag scale teets were conducted by the lissearch and leveloy-
went Nepartsest of Usjalata y Lamina, 5.4, at leaterrey, N.L. Haxice.

The required beasficiation teets and pellet productien of the
“hame Abad ‘renian irow ere (Sample No. S045L7-A-3) were perforesu
for Jwindell-Dreseler Company wy the Hineral lesources Neecearch Centre,
University of litnnesots, Mnneapolie, 'tansesta.

1/ Ti1I0 techmical wission included & representative of the Iraniam
Govermsent

2 UHITO had sponeored a technical mission of s staff member te Iren
mxmfnmuutmm«mmmmm
reduotio reducidility tests on Irenian amd Indian irom ores.




The srae of efervnce for the conireat entered iste hy U..IT0
with “windell Jyegeler 0. UTA, for the above tests are given ia
Appendiz \,

16, \n 3lentical contreot was eatared into by UiJlDD with
Swindell-Dressler  u. USA for laberstory banch and bag scale tests
on Bahariys iron ore sasplee of Al t0 study the latter's reduci-
bility charscieristi-e dused on the 'L gzaeacus direct reductisn
wooou.l’

17. Direot sduction tegty, inoludjag pre-redyotion besed o9

wild fuel reductante
There (s such activity in many countries 6a this sudbjeet;

however, consideradle further developmeut work on pilet plant and
industrial prototyse soale remmins 10 be done. lecegnising the
importance of this sudject, UNIDC has taken imitiative so provide
technical agsistance in 1be field of solid reductant based direct
reduction of .rou eres for the productien of spouge iroa.

in the nasu of [ndis, JHID. 13 studyinz the provisien of techai-~
cal assistance programse througz: s lajor Project (earlier terwed
OF project) designed to study direct reductiom of irom ores in rotary
kiln dased on e0lid fuel reducsant,

12. laboretory and 2ilot 7lamt scgle tests progremme on

Asswan iron ore of AR.

U‘rmzrh:. coniracted comprebensive test work pregreamee oa
Asswan iron oree cf A dased on their bensfiolation, agglomerutien,
pre-reduction and direct reduction in retary kiln asd sleotrio sud-
serged arc swelting of the reduced spenge te produce basie iroa
suitable for steelmaking,

Appendiz "B" gives the "Terws of !sference” of the U.'I1) centreot
ax.rded 1o the .‘ational Hstallurgicsl Laberetory Jamehedpur (India)
for undertak:n; the above work; their interas report has alresdy

1/ U1 had sponsored a technicsl mission of s staff member to
ARE for workiny out the soope of the HYL gaseous direct reductiem
reduoidbility tests ou Dahariys iron ore deposit of ART,

2/ A UNIDO staff member undertook a mission to \T. to forwalate the
voope of test work procramme on \sewan iror ore of AR bagsed on
their beneficiation, aglomarstion, pre~redustion and direct
reduction using solid reductants followed by mmelting of the
reduocsd charge in an electric sulmerged arc furmace for the
production of basio iron suitchls for steelmaking.




mmuwummxumwmu. All the
laberetery emperisental and pilet plant scale investigations have

oo completed at the :iatiomal Fetallurgical iaderutery, Jenshedper
(1mdta).
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Terma of ..eferciics {01 Shu vOlielw. ALOIW LBILO lj{ Jiik wath
“windell-Drwaeler ‘0., US!

The Contractor shall, under the terms of this contract, condwed
in its Sxperimental i'lant at £TNA iu Pennsylvania, UiA, beach soale
tests and in i1te gbsidiary Pilet Plant at lionterray, lexico, bag
teste, on the reduoidility charwoteristioc on all the following ivea
ores And pellets for the produotion of sponge iron by the NTL process
neing naturel gms:

A) lrenian Iven Ures
1. Kagshan ireon ore
?. Sesman iron ore - a) deposit Mo, 1
b) deposit No. 2
} GChassabad iror ore
Seample No. ) shall be firet tested for benefiociation anl
pslletising and the pellets produced shall then be bench and
tag tested.
All sumpples shall be of +1" to ~1" in sise and shall de
representative of the ores.
All samples shull be 10C ke exoapt .io. ) which shall be 3000 kg.
B) Indian Iron Ores/Pollst.
1. High greda lumpy ircn ore from Hospet iron ore deposite of
Hesers . Coowguls.
2., Donimelai iron ore deposits of National Kinerel Development
Corporation in Hospet region.
3. High grade iron ore pallets of the sise of +) %0 <16 = frem
Chowgule pellstising plant at i'ale (Joa).

All iron ores samples shall be of +1" %0 -3" and would be

representative of the ores.

All camples shall be X kg.

Based on the above tests, and using as standard test reference
the L LICIILC (saxioco) iron ore which is normally processed comseroially
in the HYL induetrial plants st l.onterrey in lLaxico, the Contrector
shall qualitetively establish whether or not the teste ssaples of irem
ores and pellete mentioned under 1.0l are gqual, betier or poorer
than she 2L ENCINO (3exico) ore.




ACPRDIX 9"
Torgs of Jioference for tie <07 gy RCY rtered 302 by vHG I walh
the .lational listallurgionl Lat ratery Jemghedpur [ndia
Tae United atiens indusiriai —evelopment Urgmhisation U,

eatrusted the Nationsl ietallurgical Laboretory, Jamshedpur, India,

with the responsibility of undertaking the laboratory and pilot plant
studies nn the suitability of ‘ewwan iron eres in the Arad epublio
of “gypt for irom-asking. The ncontreat .Jo. 70,20 aigcned between the
two organisstious, namely the U.I0C and the .ational ietallursioal
ladsratory prevides the follewing terss of reference.

(1) Lebsratory scale trisle as the bensficiation of the
iron ores (luaps and ore fines) for the formmlation
of the optimus and eoconomic upgreding flowshest
yielding the higheet poceible iron recovery oconeistent
with high quality conosstrate.

(11) xtensive silot plamt scsls trials to obtain requisite
data for industrial ecale implementution of the
beasficiation fl. ‘.

(341) \sessmment of the teciino-econcmic agpect. ind oost
faotors for the ore be.eficiation.

(h) 2rialy on the sgriomerstion of the ore concentrate

.ﬂiﬁ:\ﬁy cumpreiensive t formu ste requisite
data industrial soale implementation of the opiimum

agrl oneratioa cyc: es based on:

a) Production of sinter (eelf-Tlusing and muper-basic
simters) of high quality)

b) Pellstiging 'f the ¢ fino fun fluxed &1l salf-
fluxing pellets to yleld high ¢rade pellets)

o) Permulatior of the ontiwe burden-miz for sintaring
and pelletising test trials; and

d) Asssesment of th¢ techno-econamic aspecte of
sintering and pelletisin; and the operstional and
production coste.

(v) Trials on pre-reduction of ihe ag’ lomereted (sinter and or
pellete) burden in rotary reduction kiln using solid,
147uid or guseous fucls or thoir optimua ocombimation to
obtain a hishly metallised produoct.

@) cCaloulation of t.e rev mterialo burdan to be @li-ned
%o yiald dasa for tidustrial soale implementation of
the pre-reduction treatmsut of the agglomeration
wurden,




Assesame 1l . upeinti oal i Jinal production ocests
of pre~-recuction of the urden inoluding their relatien
ship with . - . srasabicas)  and

6) Preparction o/ & Ju.! <-ale Jlowshest showing the
techr: “shoemics 7 ' Mptrial enele operstions
of pre-reduction treawent of ag lomerated burdens.

Triale in the sleotrin o 1ting of the pre~reduced produot
hot-caar; od continuously into the sibtmerged-arc electric
furnace on a sufficiently comprenersive soale of operatiens
t0 yieid tu the fullowin: data:

a) Power conmurption fur elsctric mselting of the pig irem
bmsed on L0t pre-reduved charre.

b) Owverall ec>.w@ic; of thoc meelting operstion and ite
oorelation with fiduriricl scals operatiomal and finmal
preduction coate; anl

©) Relative sédvanticer of the hot pre-reduced ocharges in
relation to wold ubar 2 operetions.

Ths final report Sn to be audmitted in 15 copies in .inglish
based on tho resulte o1 trisle outlined above, imtegreting
and dovetailing one vperution with the othar with a view te
highligkt the followin:

a) liateriul baiaice for enda stage of oporation;

b) Cperetioni and .reduction costs for aach stage and
their irtorpretation t9 yield the overell costs frem
the rav matoriale to the liquii metal. These costs
will have to Le upscalcl ta provide requisite data
for industrial sonle >puwtion both in relation to
oapital cnets ard cporat. (nal cosis and sheuld alsgo
tnolude full ... .b.iav s wevers: Arial remilts as
rolating to consumption of rmw auterisls, therwal
balance, cheaiocal rnalypis of rew materials used and
of the produsty ¢f veon oiage, power consamption and
their relation with the ovaerall economiog of imte~
grated oporations as well as the final recemmendatiscse
for the chiotoo nnd implementstion or otherwise of the
technologival proceeses as outlined above.

(viil) The final report is 10 be rubmitted in sight esnths after
the receipt of the bulk :rou ore namplee.,









