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TRCHY ORE DEECS ITS COGUEL KAINA AND KCLO.

Cre reserves,

The iron ore ceposits Doguel Kaina and Kolo, close to SAY, are
located 3G to 40 km south-east of NIAMEY, Niser.

Colotkic ore occurs in three horizons:

- Upper horizon with iron oolithes "induréesy
Fe—cnntent averare 46...51 %
Thickness average 2,20,..2,55 m

- Intercalatior with ooloth _bearing sands and clays

Fe-content averace ' 24...33 %

Thickness averaee ) 1,1 o
- Bottom horizcn with iron oolothes §tendres”

Fe-content average . 43.,.46 %

Thickness averacge ; 2,0...2,9 m

The average overall thickness of the ore horizons emounts
to 6,56 m.

Doguel Kaina. -

The total ore reserves in the Doguel kaina area

arounts to ' 1.009 Mt
Averacge l'e-content 45,73 9%
Assumine a cut-off of 33%Fc for Intercalaticn horizon,

tiie total ore reserves amount to 937 Mt
with an everoxe Fe-centent 47,44 %
holo iron ore depnosit,

The total ore recerves auount to 207 Mt
viith an averace Fe-centent 40,81




1.3

| &)

Assuminz a cut-off of 35% Fe, the total ore reserves
amount to . 173 Mt

with an average Fe-content 44,67 %

Advantaées of the iron ore deposits Doruel kaina and Kolo.

~ = Large ore reserves.

1.4

1.5

- Iron mineral is goethite which is easy reducible,.

— Open pit mining.

Disadvantages of Dozuel Kaina and Kolo ore deposits.

- Relative high ratio overburden/ore.

- High silicious ore, practically without CaC end MegO.

~ Due to impurities in the oolithes, this type of ore is pos-
sible to concentrate only up to 54 i1 %Fe,.

- Low concentration of iron ore per mz, i.e.only about 1i7 t,/m2
and therefore it is always necessary a long internal tran-
sport from open pit to beneficiation plant which requires
high transport cost.

Remote location, i.e.about 200 km from the sez port which ex-
cludes any export possibilities.

By means of an appropriate, simple and cheap beneficiation

method concentrated oolothic ore, could be a very cheap raw
material for a domestic steel industry,

Project Work Plen - PWP,

The deteiled P#P has included all necessary works and tests:
- To identify the quality and quantity of the iron ore reserves.

- To asses techno-cconomically the beneficiation characteri-
stics of the ore, including iron recovery and quality of
concentrates. '

- To asscss techno-economically the pelletization characteri-




stics of the concentrates and direct reduction characteri-

| add

stics of the pelicts,

I have to emphssise that the Contractor - HUMBCLOT WEDAG -
has carried out this PWP very carefully and exemplary.

All above mentioned probiems have been successfully solved

- and optimal possible results have been obtained.

2.1

Beneficiation te=sts.

Crushine, erindine and beneficiation tests have surely proved
the following:

-~ Recoverabhle Fe is concentrated only in oolithes,

- The emphasis has been put on maximum possible concentration
of the iron mineral and 50 pure oolitaes from each sample
have been mannually separated after atirition.

The chemical analvses of the individual colithes of

- sample 1 vielded an Fe-content of 54,21 % and
- sample 2 yielded an [e-content of 53,40 %

- Quartz erains are mainly smaller than 0,63ma - see B.4.1 !

- Due to very fine impucity-.ifclasions.in.fhe structure of
oolithes, tne fine grinding cf oolithes and HI¥MS is not
giving a higher concentrate quality in comparison with qua-
lity of concentrate /-3 &+ 0,5/inm, i.e.optimal beneficiation
results could be cbtained only by liberation of oolithes,

- Screen analvses of the crushed oolithic ore are no doubt an
approval for the above mentioned statements,

The most characteristic are screen analyses for sample 2,
i.ec.00lothes tendre - sec Anncyx C-4 and C-6:
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Fraction W xFe xR %5310, &R
L5 mm 23,4 1:,9 22,9 18,6 24,6
-5+ 3 am 3,5 42,6 3,5 18,0 3,7
-3+ 2 om 10,1 0,1 11,3 3,7 5,0
2+ 1 om 31,2 50,1 36,6 7,9 i4,2
-1 +0,5om 17,5 43,6 17,9 17,2 17,4
-0,3 mm 14,2 21,5 7,2 43,1 1! 36,1
Feed - 100 12,7 1lcCC 7, 100

Grinding results of sample 2 are a proof that Ireneficiation
P pr

"of oolithic ore - regardless of feed Fe-content - coulé be

successful only by leberation of oolithes, i.e.by zrinding on
100% -3mm, resp.according to screen analvses on -2,5mm,
including the attrition/abradding of the matrix on the sur-
fece of each oolithe.

The above mentioned statement is valid also for nolithic in-
tercalation horizon, with an Fe-conicnt below cut-off limit of

33 %Feo

Fhosphorus problem. .

All attempts to separate or to decrcase P-content have failed
and therefore in the steel plant a dephosphorization of the
pig iron should be provided.

Crushing-srinding-attrition.

For desintegration of the oolithic ore contractor has used
- hammer crusher,

~ hemmer mill and

- attrition,

Rezardless on the type of ore - induréc or tendre - by this
equipment is possiblc to beneficiate the oolithic ore /=340, /an
practically to the limit, i.c.33...34%Fc, what iz 5 good res: e
taking intn account that & purec coethite - without impuritic

in the oolithes - has theorci:cally & content of 62,8 %,
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These results have been obtzined only by separation of the scit

mairix tetween 2olithic graias by crushing/erinding and

by abraddinz of the matrix residue from the oolithe surface
during attrition process and

by washing the adhering clay particles.

I have nc comments concerning above mentioned equipment durinc
bereficiation tests.

Meanwhile taking into account that hammer mill crushing gives
considerable quantity:of crushed oolithes and

-that attrition of oolithes is a very important process phase,

I recommend for fine erindinc - instead of a hammer mil!l -

an_autoeenotis mill with peripheral discharre, as it is KRUPP

FERIMILL,

s — .

An autozenous FERIMILL closed circuit grinding has many advan-
tages:

~ Extremely sharp control of size grinding whichk should be &c-
cording to screen enalysces decrecased on 2,3mnm.

- During grinding, the attritien of liberated oolithes is con-
tinuously present,

- Dry attrition of oolithe grains is optimal.

- Attrition time is prolonzed by receycling of the oversize
fraction +2,5cm to the mill, i.e.closed circuit grinding,

- Wet attrition by a special attrition cell could be shdtened
to minimum. '

- In the matcrial -2,5mm there will be practically no broken
oolithes,

- A FERIMILL will ensure the same liberation conditions for
ooiithes indurées, oolithes tendres and intercalation, rezard-
less of Fe-content, i,e,cut-off 235 %e, takineg into &account
that intercaiation consicts of iron ooiithes bigger than
0,5Ymm in clayay-sandy matrix.

- Yo sclective mininz will be necessaryl!
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Contractor has deslised fraction -C,SUmm for HIWMS purposes
o +0,02Cmm.

ieanwhile screen analyses of the fraction -0,30mm have sheweq
that desliming cn iO,lCmmﬁwill give practically the same or ewven
better technolczical results: See Annex C-13!

Fraction e %F e %R %510, %R

-0,50 + 0,3V am 11,2 34,1 9,2 27,9 17,

-0,30 £ 6,10 mnm 11,0 22,2 35,9 .41,1 25,

-L 10 ¢ 0,065 mm 2,4 16,5 1,0 45,7 ! 6,

-0,065 bt 2,9 18.1 1,0 34,9 1! )

These results are based on a material which was crushoc by fer-
ce by a hammer mill, i.e.the crushing which gives a considerable
quantity of crushed oolithes in the fraction -0,30mn,

Meanwhile FERIMILL will give practically no broken oolithes!!
® cr ever 0,150 ma!!

Attriticn. -

Attrition is a very impertant process phase. By attritien
- claray ma2trix between oolithes should be separated and

- clavay oolithe~surface shells should be abroded, takine into
account that each oolithe has a barren shell of some tenth
microns thickness which seems to be of the same hardness Aas

oolithes themselves.

- Attrition of the seft clavay matrix represcnts no problem,
meanwhile attrition ¢f the oolithe shells demands more time
and optimal attrition conditions, the conditions wihich occur

1

‘.. 2 N
oniy Qurin:

PR . ~ s [
sulezencus grinding.

3

Conditione of asttrition of the fraction =3rmm were probably nct

cptimal, concarninx the pulp density:
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e/dm’ dm> solid dn” water Ratio <-w
Sample 1 11C0 C,415 0,383 63/33
Sample 2 13¢0 G,430 C,s510 72/258

Takineg into account rciatively low spec.density of the oclithes
= with a bulk density of 1,82 - attrition ccnditions were ac-
ceptable for sample 2, but not for sample 1.

Attrition is namely successful when ratio s/w is about 70/3C
to 75/25, depending upon the volume concentration. ‘

2.5 HI¥MS,

The only successful process for the beneficiation of declimed
fractica -0,50mm is HI Wet Magnetic Separation.

Oolithic ore crushed by a hammer mill has always a higher ﬁer-
centage of broken ooliihes in the fraction -Q,3mm.

But oolithic ore milled by a FERIMILL contains practically no
broken oolithes,

The fraction=Q,10mm is practically pure matrix material, i.e.

clayay material which should be deslimed without any deterio-

ration of Fe recovery,
In this case HIWMS will operate under much better conditions!

Dewatering of of sny concentrate +0,10mm represents nc probliem,

Fraction for HIWMS.

All beneficiation tests have becen eluborated on the basis of
two main fractions:
/=3 + 0,5/mn and fraction -0,3Umm,

Taking into account data - se paze B 16 ' ~ that quartz grains
are mainly in the frecticn -0,63mm, I recomumend the followine
fractions:




+ 0,6/mn and

- fraction /-2,5
- fraction -0,6Umm, the fraction which should be deslimed

on +0,10mm,
Material /-0,6 + O,1/mm is still a very convenient one for

HUMBOLOT JCNES HIWMS process.

Conception for the exnloitation of the iron ore deposits.

All criticel remarks about C,6.1 - Treatability of the differund
ore horizons - are ccrrect takine into account the proposed iiche-
ficiation scheire, i.e.crushing by & hammer mill.

Ev an 2utogzenous ®mill with peripheral discharge, desintegratisn
cf cclithes will be optimal, :

- vractically without broken oolithes in the fraction +0,6mm:,
- without broken oolifhegparticles in the fraction -0,60mm -

- and with an atirition under optimal conditions.

Evenrmore, by introducing a PERIMILL close circuit grindineg, the
beneficiation conditions of all iron core horizons, includinc

intercaiation, will be equaled, recardless of the Fe-content.

No selective exploitation will be necessary and all three iron
ore horizons could be exploited at once.

The quantity of the fraction -0,6Umm will be strongly increcsed:

- partly due to the decreasinc of upper size from o to 2,5,

- partly due to the screen size increasing from 0.5 to O,6mu and

- reinly due to a strong attrition action during the sutogene s
milling in closed circuit by a PERIMILL.

According to thesc scheme improvements the followinz concen: :te

could be producced:




Fe ccncentrate with 33...33 %Fe, in iznited state 6Cil RFe
with approx. 2 35205 " 2.3 % qus
with approx. less than 4 3% Si0, " 4,5 % Sic,

Such a concentrate could be a very good raw material for local
consuaption - Nirer and north Nigeria -but due to low basicity
and mine remote location, any export possibilities are exclude
takingz into accounti that river Niger is not navigable between

Niamey and the river mouth.

Felletizine and Direct Reduction process.

I have no remarks on the pelletizing tests.

Contractor has proved that high quality acid pellets could be
produced.

Pellets with a basicity 0,8 could not be procduced.

Meanwhile the problem of pelletizing should be treated in con-
nection with the chosen reduction process.,

Among the many DR processes, contractor has chosen and reconm-

mended kR process, the process which has many advantages, al-
thousgh untill now - August 1984 - no industria2l kR plent has

been put in operation,

But for the chosen AR process pelletizing is not at all neces-

.3
U,

arv, KCRF Engineerinz cleimed that by KR process the fcllowing

iron ores could be used:
- pellets,
- natural pellets -25mm &snd

- sinter V!

In our case the concentrate /-2,3 +U,1/mn represents an exelle
sinter material and even se¢lf-fluxing sinter is not excluded.

Therefere there is no nced for the following proposed expensiv
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ine orf sucih & zround Fe concenirate.
The rreposed metallureical Ky process - which produces pig iron -
T

s use of Fe concentrates with over 0,2uU %P, takinz into

e
account that a de phosphorization process should be provided in
e s

Conclusions and nrorosed scheme.

Exploitntion of iron ore deposits.

Oolithic iron ore will be exploited by riping. A CAT D8H with
one-teeth hydraulic riper will be probably sufficient strecng,
since oolithic ore is strongly bedded.

Ore produced by riping has practically no boulders!

Ore should be crushed by 2 prinary single-togzgle crusher 1000 x
BC\."m'n -
Recommended discharze setting 250mm.

Crushed ore will be stocked on a small open p11e.

Grindinc,

Crushed ore -25Cmm 1is a feed for an autogenous ARUPP FERIMILL,
with peripheral openines 5mm, probably witnhout grinding balls.

The mill wiil work in closed circuit with a screen +2,500m.

Oversize +2,3mm will return ©0 the mill.

Lestiimin®,

Under=zize matericl -2,50mn sihould be deslimed in front of attri-

tion bv cvclons: I about 500mm, pressure about G,3 bar.
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Attrition of material /-2.5 ¢+ 0,1/mm.

[$]]
.
[9}

Attrition time by an attrition double blade cell will be maxi-

mum about 3 min.

3]
.
N

Screenineg on +0,6mm,.

Oversize +0,60mm will be dewatered.
Undersize /-0,6 + 0,1/mm is feed for HILWMS.

-

4]
.
~3

Desliming of fraction -0,60mm,

Fraction -0680mm should be deslimed in front of HIWS.
5.8 HI'wMS,

Fraction -0,60mm will be'sepaﬁated by HIWMS and conccentrate will
«~ be dewatered together with the concentrate {0,5Umm, '

5.9 Sinterine.

Limestone or dolomitised limestone will be added to the Fe coun-
centrate and a self{-fluxing sinter will be obtained.

5.10 hR process,
KR process produces a pig iron with phesphorus,
A dephosphorization process - LDAC - in the steel plant will

produces Thomas slag - a fertilizer - for local consumption,

5.11 Slare,

Due to hieh A1203 éontent in Fe concentrate, 2 specific slag
with hich aiumina will be produced with the follouwing unalyses:
SiO2 about 34+4 % A1203 about 18 L2 7 1!

Ca0 about 38:3 % MgO about 6 A1 %

Such a slac - with hiech aluniina content - 1s tcdav produced




only by some iron work plants like:

- Appleby Frodineh:sm, Great Britein,
- Iron Works Skopje, Yucoslavia and

- come Australian iron works,

Appieby Frodichan 1s selline this slacg

- partly as CALUMITE for glass industry and

- partly is grinding this slag and the product is a valuable
cement, marketed as CEMSAVE. |
By adding 20..:30% hydrated lime, this cement is used for tie
construction of water dams.

Remark.

krupp Industrie and Stahlbsu, Rheiniiausen, #RG, dispose of a
pilot plant with a PERIMILL #1,9m x O0,9m, which is working in
closed circuit with a screen }2 mr, '

Designing of the mill demands in any case a pilot plant grin-

ding test, the test which will prove that a FERIMILL is en

ideal device for desintegration of zoft oolithic ore,

- without crushing the oolithes and

- that optimal results concerning quality and Fe recovery couii
be obtained by an autogenous grinding,

Ljubl jane, 18th Auzust 1984 Vilgsor &oﬁﬁéf




KHD HUMBOLDT WEDAG AG

Comments and Answers tc Questions of Participants at the
Final Me=ting at Niamrey on November 6th to 9th, 1984

Cuestion 1: from UNIDC, Vienna

Your opinicns from both technolcgical and economical view-
points cn the introduction of an autogenous mill, KRUPP
PERIMILL, within the ore processing line, which UNIDO ex-

pert is prcposing.

Answer

We feel that autogenous mills will be unsuitable for pro-
cessing the ore from Say because the oolithic material is
very brittle and cannot be used as grinding media.

For avoiding large portions of superfine material, i.e. for
minimizing the destruction of ooliths, an impact mill with
positive discharge mechanism will likewise be appropriate.
Iron-ore mines in the Scuthern part of Germany have gained
satisfactory experience with this equipment.

In an impact mill, the amount of superfine material can be
controlled via the cirumnferential rotor speed. Another
option for heedful comminution of the material will be the
use of a rod mili er - with restrictions - of a roll mill,
Manufacture of the Krupp '"Perimill'" was discontinued some
time ago.

It is assumed that a rod mill will be installed in a large-
scale plant.

THaTas, Gl
LU S




KHD HUMBOLDT WEDAG AG

: from UNIS enna

»
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Advantages and disadvantages of the acopticn of a sintering

process instead of a pelletising piant, in cenrectio

the Niser cres, assuming that XR Smeliing prccess can 3

anplied and sintered cres can be used Zor this process

Alnswer

Fe So % : =
§iC; 7%
Al.Cs 14
CaC+MgC 0,2 ¢

Si0, and A1203 and a

ingredients like Cal and Mg0 in the ore concentrate,

is onl: rossible <o produce aa zcid sinter.

The nroducticn of basic or self-fluxing sinter is oni
possible through an addition of sufficiently, and in

this particular case uneconomically nign contents of

limessone or dolomite to tite sinter mixture. The acid
sirnter is Yknown to have pad reduction characteristics
becaus2 of th2 formaticn of iron silicates during the

- . .
- o~ ‘alkel Qa. - v ow e " e b ol
LT TALS Cose The LIon content

bound as FeQ to form favalites. For this reason it
hi s

possible o achieve nigh oxidztion degrees of

zh amount of acidic cemponents

G’H

i
lack of sufficient amount cf tasic

y

TR AINIALYT N
Y1002 &)
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KHD HUMBOLDT WEDAG AG

~ As mentioned above it is necessary to 238d iimestgne or
dolomite to the sinter mixture to procuce a well re-
ducible sinter using the Niger iror ore concentrate.

The limestone or dolomite have to be ¢f gcocd steel works
quality and to contain less gangue elements. Such re-
sources are nct available in the vicinity of the ircn
ore deposit of Say and must be impcrted from external
sources over long distances. This makes sinter production
uneccnomical. '

The extraneous addition of substances like limestone or

e

dolomite to correct the chemical composition cf the siater
Teduces the iron content further more and increases the
slag content while smelting which leads %0 a high erergy

consumption.
The sintering process needs .an energy source in the fomm
of coke breeze or semi coke having a grain size of o ts

6 mnm.

The coke breeze is an unavoidable ty-product of the coke
ovens while producing metallurgical coke.

Because of divers other reasons, s5in

3 ]

ter plants are nor-
mally integrated with large steel works and the ccke

breeze is available as a by-product free of additional
cost. If the sinter plant is built elsewhere, e.

[

coupled with a mini-mill, the coke breeze must either

be produced additionally for sintering purposes or muct

be purchased from external sources (as e.g. from coke

over composite plants of Ruhr arec in Germany). The
purchased coke breeze is expensive (price abcut lcc 3

per ton including overheads). Our kiowied-e of the coal
deposits in Niger and the coking characteristics of such

a coal is very limited to make any comments on this aspect.

THOTAINSE Nt
W0 4)
10N AL gy




KKD HUMBOLDT WEDAG AG

- As regards to envircnmental ncilution, sinter plants are
muc: disadvantagecus in ccmpariscn to pe:iiet plants. The

dust and sulfur emissions of a sinter plant are acdmost

the coudle of that of a pellet piant. Sinter plants also
enit hazardous NO which forms when hot air passes thrcugh
the sinter layer at high temperatures. The removal of SOz
and NCY Zrom the sinter flue gas with the heip of modern
desuiphurising and de-NOy plants is very expensive and

nmakes the whole process uneccncmical.

According to our cpiaion, the only advantage by applying
the sintering process is the energy saving for the fine

stage which is a pecessary factor for the pelletising
process, for pelletising the iron ore concentrate must be
finely ground to a Blaine-value of 1800 - 2000 cal per g. which
is a very energv-intensive step. The sinter process needs more
coarser grains of iron ore, o - 6 mm, for better gas permeabi-
lity during sintering.

Question 3: from UNIDO, Vienna

Any metallurgical or any other comprehensive explanations
against the facts that the solids reduction tests have ob-
solete results with regard to the metallisation, on the
other hand, REAS-test simulating XR-smelting process has
given good results.

Answer

To achieve a high degree of metallisation during the re-
duction of iron cre with solid carbon, the coal or coke breeze
used in the process must fulfil the following prerequisite:

AN 0401 Nt
BN N 2
1AW bt




KHD HUMBOLDT WEDAG AG

The coal or ccke breece used must be of a good quality
and contain less ash and suifur contents. The high ash
contents of the coal, as we presumed to be the case in
Niger, hinder the reduction of the iron oxides. The in-
gredients of the coal ash, expecially SiOz, Teact during
reduction with iron oxides to form low melting Eutectika
like iron silicates, which are difficult for reduction.
This is the main reason why we achizved such low degrees
of metallisation in own laboratory trials.

The coal sample from the Philippines (SEMIRARA coal), which
was used in our laboratory trials, is assumed to be similar
in mineraiogy and chemical compositioa, especially the high
ash content, to that of Niger coal.

If other high quality coal is available for the reductien
process, we are sure that it is possible to achieve higher

degrees of metallisation.

The abcve meationed disadvantage of solid reduction while

using pcor gquality coal does not appear while conducting
the REAS-test. In this case the iron ore pellets are re-

ducted at first to 90 % degree of reduction at 900 °C
using z gasecus reduction agent having 70 { CO, 25 4 H,
and 5 % N,. This type of reducing gas is generated in an
industrial KR-plant by gasifying coal with oxygen in a
smelting gasifier. The coal ash which will be separated and
removed as liquid slag from the smelting gasifier does not
come into contact with the iron ore during the whole re-

ducticn process.

Because of the rercnns mentiocned zbocve we dié not consider
the SL-R¥%direct reduction process as one of the alternatives
To be employed in the State of Niger. The SL-RN-process

uses soiid carbon in the form of coal, coke breeze or semi-
coxe in a rotary kiln as a reducing agent and this is inter-
mixed with the iron ore.
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Question 4 : from UNIDC, Vienna

Any information on the existing works / plants in the
world where the same type cf ores (ocolithes indurees,
solithes tendres) as in Niger are being used to produce
steel

Answer

In the area of Elsafi-Lothringen, West-Europe, a lean

~ — —————c.

iron ore deposite called the "MINETTE'" is used as a raw
material for iron production. Its mineralogical character
and the chemical analysis of the MINETTE are very similar

to that of the iron ore deposits of Niger as far as the

low iron ané high phosporous contents are concerned.

The main difference lies in the availability of the high
contents of CaCO3 in the MINETTE. This characterises MINETTE
as a basic ore, which means that no limestone additions are
needed while sintering.

MINETTE is used as a raw material ir all steel works of the
Eisaf-Lcthringer region, especially in the ARBED™-works of
uxemburg. Tne MINETTE sinter is charged into the blast fur-
nace to produce a phosphorous rick pig iron. This is sub-
sequently converted to low-phosphorous steel by using the

LD-AC-processxx.

£ ARRED Aciérie Réunies de Burbach-Eich-Dudelange S....
19, Avenue de la Liberté, Luxembourg
Works in Dudelange , Esch-Schifflange, Esch-
Belval and in Differdange

Thntningay o

LD-AC-Frocess Linz-Donawitz-Arbed-CNPM-Process o Jony

W00 VAL 1
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fas rething but goethite been evidenced as iron-cesrinag
mineral ty means of microscopic examin M

As cZetailed in chapter C 1.1.!.% and C 4.1.1.2, examini

ope and 2 scanner electronical micrcsceope
SEM} revealed tut the iron-bearing minerals goet
pidocrocite {y- FeO . CE), and verv v
er iron-bearing minerals, such as

or pyrite have been determined. Considering the
3

senetic coaditions ot the iron ooiiths, the iron-bearing
d to occur

ions
minerals mentioned abecve are actuallv not expecte
h go

Juesticn T: submitted by A.2, Lukeva, Kuduna / Nigeria
SR AL S
I

n wiat form and cistribution does alumina occur, in par-
s and 1in the matrix ? Are there wavs

t
ani means o reduce the Al content by attritien and clas-

THNt NGy 1
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Marapvar, Al occured verv fineiy distributed in the

Q

¢}

bt

[e¥

(%)
-

sended adsorptiveiy tc gnethite (see figs C 2 and € 12},
The AL,0- content in the ocliths has been of an order of
magnitude cf 3.3 §.

The average Al,C; content of the ores (see rages B !% to

21} aazs heen as %ollows:

in the Coliithes Indurses tetween 4.34 and 4.62 %
in the Intercalstion between 5.53 andé 8.21 %
in the Cclithes Tendres between 5.89 and T.33 .

.
e

The AI.C- content can be noticeably lowered by way of pro-
cessing, i.e. by cemminution and classification (see para
: 4 and € 5.2.7, page C.34) theredy reducing

+ko Ksclinite content of the matrix.

In the course of the dressing tests carried out fer con-
cent-ate production, the Al,0; centent could be lowered
t

o the fcllewing levels:
for QOnlitres Indurédes by about 52 % and
for Cclithes Tendres by 42 4.

Hence, it has bDeen reduced to approximately half the

criginal value (see analytical data given on pages C 19

i eupected, treating the ground ROM ore in a magnetic
separator entailed but 2 minor reducticn of the Al,O.
zontent because Xaolinite has been relatively concentrated
ir the fraction winus 0.5 mm.

feducing the Al content that is adsorptively bonded to
poetiite in the coliths by way of megnetic separation will
to irmossitle because this wculd necessitate grinding to

. - - M S s .
LEES TORAT MmLCrdn s1ile.

TN OTI041 08
(MW 1007 4,
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It I3 a weli-Xrnown fact that the Al
[

is ameng the acid components. Thi

=3

h
the Al.C. content, the nmore basic additives, such as lime-
stone, have to be added soc as to establish a slag basic
. Ca0Q + MaQ | JS T, i red £
ratio 31059A 5: } which is required for

!
proper blast-furnace operation,

[0}
Ity
(4]
J
o]
o]
Fa
»
-
1

lag of this type Zeatures advantageous smelting and
properties at typical blast-furnace temperatures.

urnace experts request the ore feed to have a 510: : |

ratio of about 3 : i. This will minimize the accu-

ng slag quantity to the necessary level and at the

same time keep the coke consumption rate per t of pig iron

2

tsl

within acceptable lim
Cuesticn 8: submitted ¢ty A.Q. Lukoya, Xaduna / Nigeria

This question is tased on the assumption that a technico-

economical study had included pilot tests at least of
very preliminary kind as it would be of advantage to per-
forn a coke rate analysis for quality assessment cf tie

gTres.,

Nevertheless it should be possible to calculate the coke
rate values for smelting the iron ores from Say by the
suggested methods either on the basis of theoretical
calculations or of mathematical blast-furnace models.
This would facilitate understanding the problems associ-
ated with bonding of phosphorus in the slag.

TROINT 0411 N
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Wiat have been the reasons for seiecting the specific
binders Zcr the pelletizing tests, e.g. charccal from

o>

Srazil and cozl from Indonesiaz °

The energ¥ raw materials available in Niger have nos
peen investigated. Acceréing o my opinion this sheuld
have been part c¢f a tzacano - eccncmical study.

Answer

Adding 1 § of charcoal during pelletizing test NEP 6

nas been done for other reasons than to serve as binder.
ne actual function of a binder, as e.g. bentonite, is

to increase capillary forces during green pelletizing
thereby improving the strength of green pellets. Coal as
such does not have bonding properties. Adding charcoal

was oniy meant as additional energy carrier for green
peilets baking. This will substitute part of the expensive
foss5il energy such as natural gas or mineral oil (which
are miszing in Niger) by less expensive coal.

e Philippines having a chemical
compasitien that is similar to that of the ccal available
in The Repusiic of Nizer, has not teen used as binder
Dut 25 reduction agent upen pellet reduction in the rotary
drunm for ascertaining their decomposition and metaliization
characteristics. These tests were necessary for finding
out whether the pellets made cf Nizer ore were suitable

fer the KR rrocess.

Examinirg the energvy raw materials cccurring in the Re-
puciic ¢f Wiger was out of the scope of the "Preliminary
Study’ 2il the more as *hese materials had not even been

primarzly tested by the pertinent national organizaticns.
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w nmaterials lccallv avzilablie will have to
ated under a further zeckno- economical study
s

frem Say.

Tuesticn lo: submitted by A.D. Lukoya, Naduna / Nigeria

T e »roduction of Eoo,ooo t of steel in the
Reputlic cf Niger taking into accoun:t *he limitations
inherent in the XR process ?

rofitability of a plant is
e "'scale-up" factor. The

a plant, the lower wilil
. The bottom limit value <or
profi table procuction in a KR plant ranges at approx.
0,cco t of pig iron / vear for each plant module.
According to the mresent state of the art KR plants reaching
capacities up tc 3o0c,00c t of pig iron / year and plant

>

On the basiz of »ublished data and market iaves tigations
carricd zut By us for the Republic of Niger and its neigh-
DOUTing couniries, the current demand for varicus steel
oroducts within that area ecuals about 1co,060 t / year at
2 maxinun.

Cuestion 1!: submitted by Mr, Biry, ONAREM, Niamev, Repub-
lic of Niger

R LA Lo e LA LR IR I
. POLT OO LRI S YT S SN O DArCanes

. Greigers, entitled: 'Description des Formations Crétacées
T izircs dir Bassin des fuliemeden - Edition du BRGM,
Paris 1006, the 'Birrimien' has tc be classed in the Middle

TN N4 04
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Precambrian and that, according to J. Greiger:t, the "Vol-
ta Sandstone" corresponds to the Infracambrian or the

Eocambrian.
Answver

The description of the stratigraphic sequence ziven in

S 1is a general survey of the geologic history
within the examined area. In compliance with the specific
task, emphasis has been laid on the younger strata
(Tertiary and Quaternary) of the stratigraphic sequence
which, moreover, include the oolithic iron ore deposits.
Therefcre, no stratigraphically closer gradation has been
provided for the rocks of the basement, i.e. metamorphites
and granites cf the "Birrimien"nor of the rocks identified
as "Yolta Sandstone'.

5 ¢C <t that upon a stratigraphically narrower clas-
sification, the fcrmation of the "Birrimien' has to be in-
cluded in the Middle Precambrian.

As to the stratigrapnic classification of the '"Volta Sand-

0 e
N
4

(6]

stone', I.e. a ies of clastic sediments in the Volta

'!

Zassin which occur discordantly on folded and metamorphic
"Birrimien', M, DEYNOUX et al. (1978) have specified the
fcllowing classification and age determination:

- sandstone and schists of the Dapazngo-Bombouaka Group
( 995 M 62 millicn vears )

- nreenish flyschoid sequences and graywackes with isoclated
Tecurenze of ciromatolices

end/or the Oti Group ( 660
rillior vears )

nd spenges of the Pendiari
3 million vears to 615

1+ p

[TLIGRY XTI
MW N7 4
W00 D R [y




KHD HUMBOLDT WEDAG AG

et

sh sandstones of

miliion vears

These

Yy us sinmply

sified as belonzing tc the Eocambrian be

are within the Early Precambrian which has ©

v

cv

Bibliography:
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epimetamorphic r

been combinecé to "Volta

the age determination.

a7§:

i west-Africa and

Upper Precamorian and Lowermost Pslaeczoic
in the VWestern Part cf Cen-
Probatle diachronism of the late Precambrian

au, Bd. 67, i, 2, S. 6i5 - 630, Stuttgart 197"
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