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~conomia and instiituiional

ensura thoe harmonious development of
The zovernmanbts =f thoe
zive pricrity to oSty

erat.ions and metallurgi

The Yorking Group on technological alternatives discussed the
case of bauxilte mining and processing in detail. First of all
the importance of obtaining an overview of mining potential
and to plan accordingly in any given countrv was emphasized.
Regarding the opt.imizat.ion of processes if revealed, that

inin - metallurgical activity should be taken into
ticin as a vwhole, evern on the expense of the
individual processing steps. It was stressed. that nes,
already tested processes should be offered Lo Lhe developing
counti-ies. Laking into account. the specilfic characteristic= in

the ziven country.

Governed by this= imporlant. ideas. I am zoing to offer vou a
review on the Hungarian mining and processing techiologies,
expariences, problems. and on the Lrends of thoe further
development of our indust.ry., At the same time mav T call vogs
attention on my countirv’s 1cadvness Lo co=cpeate ol

participats in projects on wicing and metallargy.

Cortainls, it §i= well bnown, forr all of yvou that. the aluminiam

spnt.ion o Lhey wor b, Logether  with  the  price=loved of

), fwoan Lhe ineelesee o sinee 1006, Thee  alsmminiun

bl oWl dn Wbpeenethoning 1t posrition on Ghee amaprtaet o
Beoived re s o . e we bE e f thee RN Lo avmorrpot
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A similar trend can be predicted for that par. of ¢
xhirh does not. halone to the above-ment.ioned region. &s here
the decrease of consumptien did nol sink to level expesrienced
in the Jdeveloped countries. the annual zrowth rate could be
less significant as well. In some areas. however, and as for
as I know the Islamic Republic of Iran belongs to them -— the

demand for aluminius is high even to—day.

The effects of the dep{éssion vhich marked the years betveen
1979-1984 are cbvious by the actual state of stagnation in the

development. of alumina and smelt.ing capacities. The
consegquences of this situation are the base for the

prognostizat.ion of the probable treands in supply and demand.
From 1991 a considerable lack of equilibrium can be foreseen.

It is highly probable that within seomc  years all  these
tendences will result in rapid development of productive
capacities, first of all} in those geographical regions, which
by their natural- conditions are suitable for mass-ore
production by simple mining technolozy. Consequently the
lowest price level will boe determined by producers of  cheap
alumina, by processing  choap Iaterite-type bauxito - like
thaze of Austrealia. Iadia, Dra=il, Vinoouela or even  Viet-am
= but only after Lhe above mentioned diz—ogquilibriue =statys has

been Jimintahiod,

Ve have o aliy dntees copstberation hiveorverpe . Lhat, oveen it Whis

. : . . . L . . .
Aecnemtio Sitaation o b b TR L e ity wi b remain oneen
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adventage. It shouid now

-
development=s in technolagy reguire a
cof the krnown reserves.

The Rungarian bauxite mining and alumina plants warié and pian
for the future just under these mentioned conditions.

The Hungarian bauxite mines produced 3.17 millions of wmetric
tons of ore in 1987, "With this level of production Hungary

t

ranks as the 8 among the bauxite producers of tLhe worl

is the second in Europe-preceded onlyvy by Yugoslavia.

This ore production represents the base of the Hungarian
alumina industry, the 3 refineries of which turned out £69,009
metric toas of alumina in 1987. This output represents roughly
2.7 percent of world’s total production, and more than 12
percant of that of the European countries.

The primary aluminium production of Hungary amounted to 75,500
metric tons in 1987.

The geological prospect.ion for bauxite, the mining of Lhe oo,
the alumina production, aluminium smelting and casting,
together with the fabrication of =emic and finished goods
represent. the main branches of the organisatinon of the
Hungarian Aluminium Corporaticn C(HUNGALUY, which has more than
21,000 employierns on staff.

Hlungalu incorporat.es one bauxite pro-pecting companv,  two
bauxite mines, an engtororing and  develspmest. centge = Lhe
ALUTERV=FET = Lhree <mellers, Lwo wesmis peroduaction gl two

finished product smanufactaring  plant,  morcover il owns o

wathiine von<sbruation Cacbory o the aluminiem dndoet oo ! !
Loaadiny vompaay = s we bl
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occupies the central part. of ¥Ye <
bauxite — just like the bauxile deposits orf Iran — are orf the
so—alled karstic tvne deveisged on the mcre or less =2
surface of carbonat.ic rocks - i.2. on limestone or dolomils
under terrestrial conditions. In their haaging wall black
clays rich in eorganic material and thin brown—-coal seams ars
common. Analogous setting of bauxite iz well known in Iran 3s
well.

In the area of West—Hungary the formation of bauxite deposits
have been repeated several times during its geological
history. The shape and dimensions of the ore-bodies are
extremely ifferent, as well as their depth of setting under
the present surface. As a consequence of their karstic-bauxite
type the characteristics of the Iranian bauxites are very
similar or even the same as those of the Hungarian ones. The
most common morpholcgical tyre of the orebodies is that of the
“ore—lens”, having hcrizontal extent of some 1000 sy meters
and thickness values bet.ween 5-25 meters. The ore may be found
outcropping on the surface, lying under a cover of several
metres of tezus of meters, or even in doepths of 200-200 meters
as well.

The mineralogical composit.ion of the Hungarian bauxite is
boehmitic, however, it contains also considerable quantities
of gibhzsita.

Although the mincralogical and ahemical Pfeatures of the ore
are rather uniform, zome bLyvees differin: in details can be
outlinal. Tho indu=trial grode rescprvos comperises G002 peraent
of Alz0. an the average, and abonl. 7.0 perceat. of SFi0g.
Lomally iu =om Woposits = o din part. of them = higher
1 |

alusing vontonts  aned cofeebdorab e Yoo valines of  sitica
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T narticicatien ar contaminatiooes or.sand

macnesium oxwides. iron sulphide. organ inohie

feami i il apn ddoess o QR T e tawll
anlozically talzrahle amount. o goeneras.

ion — gZraat aumber oSl LGauit.: SSOIUrsonooas arae
nown. nsians are — often axtameiy - Jdifferent.

According to the compult.:rized data recording systam a1

!

data some SO of them arc of importasncs. Taos? are Lhe
"depocsits™ in the general uase of this Lerm. Zach o wham
incorporates a number of more or less separatad orebodies. The

tatal number of the latter is over 20C.

The main bauxite deposiis can be outlined in {4 bauxite

regions. These are:

1. The bauxite region of South-West Pakony
Its most important deposits can be found ¥est of Nyirad
village, and north of Halimba village. The ‘geological”
reserves of this region are about 55 million of metrics
t.ons.

2. The bauxite regron of North- Bakony
The wmost important deposits are around the villages
Iharkat-Feny3fd and Bakonvoszlop. Geological reserves:
some 40 millions of metrics tons.

3. The bauxite region of Eastern—-Bakony - Vest-lértes hills
The main deposits can be found at. Iszkaszentgydrgy and Gant
villages. Thev are partly depleted. Geological reserves of
the region: 25 millions of metric tons.

4. The bauxite region of East=Vértes Hills and Gerecse Hills
The deposits are grouped around Nagyegyhaza village.
Geonlogical reserves are about 20 millions of metric tons.

Part.ly within, partly outside these regions souse  scattered
hauxite bodies are known Lon: on som:. of {hem the geological
prospect.ion is in progress. Data given above does not. contain

theiv possible roeserve:s,

The majority of *he Bunzavion banxite is™ gjibaatest smder the

Kapstio=waior  Lablo. This zeolosicat cowlition arades it

Pandicpntusab e Lo ot G o NP Eebents pechoation against. She
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First. of all I have to mention the necessily to increase the
“proven” reserves to counter-balance the exploited ore (pius
losses of various nature) in quantity and quality. llp to now.
the prospect.ion done by experts of Hungarian Aluminium
Corporat.ion has success in the realizaticn of this aim,
moreover some degree of over—compensation seems to be probable
in future. Hawever, the tendency towards less favourable
geological conditions in future — e.g. the growing depth of
the setting of deposits — is obvious.

The systematic execution of geological prospecting together
with the proper data-supply for the mine-design, needs a very
complex and highly co-ordinated activity. These activities are
performed by the Eauxite Prospect.ing Eaterprise of HUNGALU -
having its central offices at Balatonalmadi, in the geographic
centre of tha Transdanubian Bauxite Regions. This enterprise
has almost one thousand employvees, its technical staff is
composed of 112 geologist, enginzers, chemical engineers etc.

The general strategy of the geeological prospecting is based on
scient.ific moidels elaborated by experts of the Enlerprise.
Thesa models take into considoration the condit.ions wich
conLial the bauxite formal.ion in a certain area, by evaluating
the geologzical and geophvsical data, which can prove the
accumuylatiog and proservation of Jdeposits of indusbrial  grade
ore.

The dArillin: activite et Logzether with it fechnieal
doave bopment, Lhee dnteodnalion of now Lechpigpees, = Tilie ahare

sinking b o croal it il ling, - moroovepr Lhe produaction

-e-

et ting A i Lhe hoad
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P T empe s Liny Uniberp i T worlidhep ot Balabeane i,
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As a result ot th

L

iz performance in 19237 noew ore  reserves
amounting 3.7 millions of metric tons had been explered. The

ons Ol

P

industrial grade pari: Lhat of being 2bour 1.3 miil

-~

wetric tons.

The efficiency of the exnlarat.ion can be 1illustrated by the
relation between the cost of exploration and the price o

run—-of -mine ore, being the first orne about 10 wpercent of the
latter in Hungary, varving slightly according to the quality
and mining conditions of the ore.

In 1987 about 88 percent of the total of bauxite output of
Hungary have been produced by two mining euterprises of the
Hungarian Aluminium Corporation - i.e. by the Bakony Bauxite
Mines Enterprise and by the Fejér County Bauxit Mines — while
the remaining 12 percent was turned out. by the Tatabanya Mines
Company.

I give you a short introduction about these mining enterprises
by some characleristic data.

The operations of Bakony Dauxite Mines cover the whole of the
Sout.h-¥est. Bakony bauxite region and the western part of the
North Bakonv region. The centre of the mining enterprise is
located in the city of Taprolca. This mining enterprise has
roghly 2100 emplovees. Its two mining centres ave in Nyvirad
apnd in MHalimba mining Aareas. co-ordinal.ing the activity of 5
open—cast. wvorkings., and T shaft Tields. The total length of

enterprise’s uwlerseraumd sallerios runs up Lo 57,572 mebros at

the beginning of (200,

.
The ave rage pronkine Livity s 2000 mobeie Loy of opesshilen,
The peroadect i capanci by o Lhee Daliony Danawite Mine rons to 200
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e terprise has 2

mining centres: co-grdinating Lhe asctivity S on2  Spen oS
xploitation and 3 shaft-rields. The teots tanagth aof .z
undzrground galeries is 34,022 metres. The averag
praoduct.ivity is 23.0% metvic topnssshift. The asroduactiva
capacity of the Fejer County Bauxif.e Mines is about 1 wmillian

tons of ore/s/yvear.

In total 3.17 million tons in 1987 the share of the Bakony
Bauxite MNine Enterprise amounted to 1,398,000 metric tons, its
module-value being 7.0 on the average. The Fejér County
Bauxite Mines Enterprise put out £88,400 tons of bauxite with
6.1 module on the average. The production of Tatabanyva Mines
Company came to 382,500 metric tons of ore; its average
quality reached the 9.6 modul-value.

Let us see the distribution of the tot.al ore-cutput according
to conditions of exploit.ation.

The Bakony Bauxite Mine Enterprise exploited 489,000 tons of
ore from open pit workings - while 1,410,100 tons were given
by ils underground mine:r this means a percentage distribution
of the total output inte 25.7 percent. and 74.2 percent
respectively. '

The Fejér County BRauxite Mines Enterprise produced 714,000
tons of ore from it.s underground mines — it wmeans the 0.4
percent »f ils total output. — and 174,000 tons of ore from
opan anl. mines: that, iz 192.68 percent. of the total sum of the

product.ion.

weerformanes of Lhe Hungarian Aluminium
siem o wee Lind that, 662,200 tons  of

Summarinine Lhe

ws

Corpoiration™s mining

ore = Lhat d 2000 peraent ol the tobal produactinn - came Cenm
open vl whiilo 1000 tane werer exploitaad o smdermonnd:

-~

caboite i V0L s v o o iy Lol pansdnatian, Thee Wl
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gredeporonund haulooe o swder are and aexiiiapry @materials. ans
complotely mochanizsd to-—dav. Rauxite is not toucned Dy G
hand.

Under the actual techno—ecunomic condiitions, Lhie <
depth-limit. for open—cuts is regarded as being the eighticid
of the arebsdy’s average thickness. In practice this relation
does nct surpass bLhat. of th o 2

both in siripping and =stoping is 7 metras. Stripsing

overburden and excavation of ihe ore are done by blasti
lastzd material is lcaded by diesel powered shovels inu

t.racks of 20 tons capacity and hauled by them to the deposts.

The bulk—density of the lasted ore is between 1.6-1.8
‘tonsci. met.ers on the average.
As the open cuts are very close to the underground miies, or
even almost on top of them the water protection of the
underground mines solves the dewatering problems of the open
ones, except for rain-water.

Bauxite bodies which 1lie in depths below 60 metres are
exploited in underground workings. They are opened either by
vertical shaft- sinked to 300 metres below the surface — i
to some 120 m below sea-level — or by extracting inclines,
which in some cases reach the - 320 m level under the surface.
For vent.ilation only vertical shaf.s are sinked.

Comparing the peorformance of the inclines to that of the
hoisting shafts some advantage of them, such as their simpler
implementation, lower costs of maiateonance, high Jevel of
performancze eto. are obvious. Their main disadvantage can be
found in Lhoir highar specific consumpt.ion of electric-power
nsed Cor Lol s,

Ther uscotul mection of vertical =shafts is between 3.0 <5000 g

metors whilo Lhat, of the inclines s abont 13,00 wop mebers:,
Tha madsn o ebean o 20 oxbraction have gueial @ecticoas betsoon
12,0 and 100 g m Leos, ’




In the =taz ot gpeeniag Tonaw ming s Ly s Yt e
axcavatod sither by hlastinr — wibh o rate @ elvanes: Srom 20
ta S0 metres moath b o Uil e temee
~Ar limostonel. or TRELeDv Grivin
machina. The ratle SIBI IOV T e
use of which is =spre THEO-INY aseLTas
in 3 month. .

The drilling of blastholes is performed cither br Doehiser Tyra
jumbos, or by machines of local coastructisa for moTe
correctly: adaptaed Lo lscal conditions.

As to the support svstems used in Lhe aines of Hungarian
Aluminivm Corporation it can be mentioned that timbering is
almost. completely ousted today, as only 15 percent of the
total lenght of the dJdrif'ts are supportad by woocd - while 33
perceat of them have modern support like concrete masoary,
shotcrete, steel ring support system (TH-ring, compressible
steel—-arches etc.) aluminium—props and roof-bolting.

The HBT type aluminium props used in support. of short-live
drifts - like working rooms for instance — had been developed
by HUNGALU itself. The hydraulic expanded (swelled) roof-bolt
is the licence of Swellex Co. Sweden, adopted by the technical
staff of Bakony Bauxite Mine Enterprise. These “swelled”
roof-bolt. proved to be very suitable for roof-bolting in soft
or even plastic rocks, like clayey marl, sandy marl and so on
- accordingly for the wuse in very difficult hanging
wall-sequences. Some technical characteristics of the
aluminium props of HUNGALU: weight. of one prop is belween
9.2-44.0 kgs according to its type, their yield capacily is
between 200-400 kN, that. is roughly 20 to 40 tons.

The current technology of the underground exploitation is that.
of the "room—and-pillar workings with caviang”. Rccenlly a  new
mining techno’ ogzy was developad by the enginecors of  the
technical sLAPRS in Dakonv Rauxite Mine Fntoerprise in owvder  to
improve the productivity apd zecurity of thie stopiong  undes

highly unfavanrable  hapnging  wall, called s “reof-bollin,

proloceed  Lloc! wloping”  myvitean, The ulaptat ion of .0
Bvdeant i oxpandedd ponl-boll was oane of 0 Lhoe e b fapear st
hecpis b Teadising Ll aheswe,
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i2sel powered traasicadsrs are in usc. The uss 38 cosprassd
air powerz=d CAVE-T1C tyvpe lecaders {s  diminishing partly
because of their Jifficult power supply, amnd bacause o =haov
r2latively low praductiviéis.

Tha uaderground haulage of the ore is perifcrmed by rabber hait
convevors. In the Hungarian bzuxite mining there is no loading
by hand or use of mine cars. The transport f persconzl and
auxiliary materials is tLhe underground roadwavs — which can be

8 vewny
YT,

somet.imes several Kkilometir.-s long — is done by Multicar
diesel powered cars.

Due to geological setting of the bauxite bodies, the
karst.ic—water represents the sole, but very serious hazard for
their mining. The first water-inrushes occured simultaneously
to the beginning of the underground exploitation. The
hydrology had been a determining factor in the past, and has
the same role to—day t.oo.

The protection of bauxite mines against the hazard caused by
karst.ic~water had been "passive” until the first years of the
fifties. It represents the excavation of sump systems and the
installat.icn of pumping capacities to raise the water from the
mines. Since the watered dust and fine graines of bauxite teond
to become plastic. and strongly adhesive in Lhis passive
period the loadiny of ore could be done only by amd. Not till
the first. years of the sixties, wheun the first CAVO type
loading machines came into use could this outdated situation
be improvad. This perind  was  characterizod by the 6.0-

tans/sshifl lJovel of  productivits, Con=nqurnt.ly to find  an
entirely new solut.ion for Lhe defonce  against karstic-wator
hazart became of ubtmast importance for the Hunsarian bauxite

mining., Thiz tasts At boeern aceompli=hod o She mididle o Lhe

sintic = ‘ bv  ao-onerat.ion ol zendomiste, hedirogentosical
enpertes s mindng cngineers, Arillins onperte worliing in o varion:
Boanelees o e coedon Almmindan Corparatds b Ao o0 et or
L O T o R e O L A I AT R 4 MEUMETS 4 B TR DS SN
Cim fhe 0 faan .=t e Lo Ll e P N (A R A




table halon il T ooermmasn payint oo Lher fsnn it wndies le. Gl
aexplaitsd, o Lthe 2ining apnarations dey comdinions Joan G
establishad. Dr  whis  =zav  Lhe poe—foemics 0 ‘L wani=
technslogy aould ¥ -~ealized by b= enlire mecaanizatiocn.  Ia
underground workings ot cur dJdavs Lhc  saiorv TR TR § 4
unknown.

. is quite evident Lhat 2 increase o
price” as well. Today the "cones of depressiaon™: that is  Lhae
area influenced by the water-level’s drawdown cover several
thousand eof sguars kilometres. Enormos auantities or
Karstic-water is &0 be raizsed in order to stabiliz
"sucked-down” le g 2

the year 1987 nci less than 334.5 cu.m min karstic-water. Some
details concerning the dimensions of dewatering in the main
mining regions: Nyirdd 240,7 cu.m/min, Kincsesbanya 82.3
cu.m/min, Halimba 2,8 cu.m min, and the Fenydfd mine: 2,2
cu.m/min. To produce a ton of run—of-mine-ore needs the
pumping of S5S cu.m water, coasuming 15,47 k¥h of electric

energy.

However, the dewatering of the mining regions furnishes the
possibility toc supply a considerable part of VYest lHungary with
hizh—quality drinking water. The selling of water ease the
g 3 g 4
financial burden of dewatering coasts in bauxite production.
» H

Some words about the technical realization of this dewatering
system. To safeguard the required bigh purity of water
exploited from its karstic reservoir it. is pumped out. from
drilled shafts by subonergible pumps. The large diametor
drillings are carried out by tho Dauite Prospoeciing
Enterprisec, usiug Virth =10 maclhine. The drilling starts from
shafts sinked to 60-70 m depth by traditional  methods. The
drilling starbts with 2000 sm—diasetor. end=s with 300 s Lo
1300 mm diameter: asverage length  of  Lhe drillal shaftz s
betwern 120 and 150 motros, Up Lo now 32 dritled  shaft::s had
bern =inkod and jmplomentodd.

B O 75 T e B O S 25 & PRGN FUN D PRI YRS Y SIS
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In ordar to aasure the required informatiocas either for asine
develapment. and design v Lv Lonc—pange neadnaiisn S
not less than 8% parameters of Lhe ore-reserve ars registersa.
in the vearly balance of reserves and compiled by the
Yunzarian Aluminium Corperation for each areal unit. of the
assesment.. Some of them are data as guality and quantity of
reserves, amcunts of impurities, Jdepth of s=tting under tLhe
surfacz and below the karstic—water table, volume of the
further prospection needed (by code numbers), econo®mic
evaluation, like costs of mine develop?ent and exploitation
related to reserve in question, cost limit “at the mine-gate”™,

and so on.

The operations of res»rve estimation and evaluation are

computerized. Computing cenlres are organized Cand
implemented) in the Bauxite Prospecting Enterprise in

Balatonalmidi and in the headquarters of the Hungarian
Aluminium Corporation. The data of hydrogeological
observation=s are processed by spacific sofivars programmes in
the Mining-Davelopment. Department. of' the ALUTERV-FKI.

The production of alumina can be regarded as processing of
bauxite. The three alumina plants of the Hungarian Aluminium
Corporat.ion are locatied in North=Vest. part of the country: in
Magvardvar, Almasfizitd and Ajha. The product.ive capacily of
thess plants is 000,000 Lons of alumina per yow. (Magyarovar
75,000 tons. AlmAasfiizitd A75.000 tons and  Ajka 320,000
t.ons/vizard.

The Hunzarian alusing plants ruao on Dover Lochaolegy using
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Heomagenizat.ion and grinding of the run—or-mine or2 ars

i
out. in the alumina plants. These processes are
mechanized. The lLvpiczi 4 4

1 Ler of the ground are's
fed into tLhe pre-desilicatiaon circuii is Dbetween
microns. The digestion is pre v b 3
centigrades tamperature durin

The digestion process i= cof one—stream type in the Ajka and
AlmisfiizitS plants this process takes place  in  indirectly
heated autoclaves on 230 centigrades. Some technical
parameters of it: digestion—stream pressure is 70 bars in the
A jka-plant, and a0 bars in the Alasdsliizitd plant,
concentration of the caustic soda is 180-200 grams/dm® of the
caustic liquor. mol-relation at the beginning of the process
is between 3,3 and 2,3 values, autoclave pressure is 35-4
bars - i.e. 2,5-32,0 MPa. Retention time is about. 40 minutes.

In spite of unfavorable changes in the quality of the raw
materials availahle, our alumina plants - relaying on
ALUTERV-FKI’s developmant resulis in manulacturing processes
and production facilities - were capeble <0 decrease the
specific steam consumption approx. to one-third, the olectric
energv consumplinn also decreased, while considerable increaso
is attained in efficiency and economy of production.

The experiments carried ot botween 1074-1973, proviced
reasonable and sutficicat data for ALUTERV-FEKT to de=ign an
industrial-scale tulie dizesting systom and realized it lator
dusring Lhe updatiing of Lhe MOTIH  VORNE'T  (Alumina  Plants  or
Magyardvary digening unit.  The eguigasent. has Bivn in
cont.inims  opopratiion =i Mavy o of 1002 with capaci by

slilisabion o 2020 pogaont,
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cent.i~rades. During tha  S—-vear obera tisms. wi: hoave  gained
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technolasical and mechanical maintenance.

As  tube-dizastion proasss of the Hungarian Aluminium

Carporat.ion proved Lo bLe highly erfective on  plant =aala ia

the Magvarévir plant, technical arrangement wera :one for iLs

n
fiizitd and Ajka plants as well.

establishment in the Almas
I will not exaggerate facts by s=aying, that. Lhis process
yields guitz new possibilities for countries having reserves
of only medium or low-grade Larstic bauxites to process their

own ore.

As it is well known, a very problematic side-product of
alumina fabrication is the so called red-mud”. The specific
"production” of red mud is 1.3 ton ¢in dry form) for one ton

> e

of alumina. The red mud, produced by Ajka and Almastizito
plants is deposed as . dense slurry after washing it by 6 or 7
stage counter—current process. Even the “dried” red mud has
some 55 percent. water content and a little amount of residual
soda. The water content may be decreased considerably by
filtering it after the outwash—process. Actually this is done
in Magyvardévar plant..The water demand of alumina production is
about. 28-10 cu.mston in Hungary but according to local

conditions il may be lowered to 6 cu.ms/ton.

A different side-prcduct, of alumina, - a very valuable one -
is won by the recovery of gallium. In the Ajka plant, 3.5-4.0
tons of gallium-met.a]l in a year are produced. Presently a
second plant is bring built with a capacity of 3.0 tons/vear.

It would lead too Far if T should go inte details CORCPTRing
special probects Tike  high purity, special  ceramic  grade
Alz0u, aptificial cormslum, and so on. The  presepce of  Lhe
mnzarian Aluminins Corporation  on thee world market,  ito

G oo, Lhe  participation  of its

post-srandbate.  Leadn
experts in TLIONY opsanisation should be mentionad, too,
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Pn ks realinanion alb L. v alaboralisng o sechnzosl
Sracess adaptesd Lo dranian UaUGNDLex.

Coming o end of Lhis lecture. allowe we Lo embbasize once
St S ideas.

First of all it is a verv important. fact tLhat the natural
conditicns of the hauxite—zeology and bauxits mining in Iran
are obvicusly analageus with Lhasae of Hungary. ZSome eccacmic
conditions are similar as well.

if vou intend Lo develop an alumina industry and swmelting
Lascd on your domestic ore vou will find yourselves confronted

with a lot of problems which were ours as well, and which

are solved partly or entirely at the present..

I think, that our prospecting experiences, our technologies in
first of all the tube
in Iran

mining, and in alumina production,
digestion technology, are suited to solve

were developed for ores similar

problems

with success, as tlzy in

characleristics.

Thank vour for your kind attention.






