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bet.w~en mining nperai.ions and m~t.allur;;ical 
__ ,.. ______ --
1"'"'. ,,.._ ...... .,::,,..,>-.1.~., .. 

The ~o.i\ l ::.t~ ;:.ur- p:-esent.. meet.in:; mi;;ht. oe ~ st.;:p ~::;:-~ard. ~hie:: 

~•rin~:-> t.:1is ir.iport . .G;ot. issue closer t.o realisati<:m. 

The Verkin;; Gro;Jp on t.ecbnolo;,;ical al t.erlldt.i vcs discussed t,l;t? 

cas~ of" bau:..::i !,e r.dning and processin~ in detail. First. or al 1 

t.he impoa-t.ance of obt.ainin:; an overview or minint; pot.ent..ial 

and t.o plan accordin~ly in any ~iven count.r~· 

Re~ard in~ t.he opt.imizat. io11 or processes it. 

~as emphasized. 

minin.:;- met.al lnrgical act.ivit.y should 

revealed, 

be t.aken 

individu;il 

'ilihole, 

st.eps. 
ever. on t.he ~=-=p~nse or 

st.rP.ssell. t.h.at. 

t.hat. 

int.o 

t.he 

al read~· t.P.::;t.ed p:-nccsses should he of'f;?red t..o t.h~ d:->ve l 0p in.:; 

r:c.:mt.r·;.as. fA!:in;; int . .:> .'lr.counL t.he spP.cif.fc ::h.:lr."lct.~:-ist.ic:=: in 

t.l1P. .;i ·.-10-n com1t,ry. 

Go\"IO'rr:ed h..; t.!:i:.:; ir.1port ..... mt, ideas, I am ~oin;:.; t.o of'f1![' yo:i .i 

rt"?view on t.hf'.'> Hur1~.-:;ri.1n minin;; and pror:r.s.sin;.; t.r~clrn1Jl1J,;ies. 

exp~riPn~~~. probl~ms. ;ind 

devr:lnpmq;t nf o;i;· i ncl11sf .. ry. 

r:n-f'I" · ;·.1 f.t • 

\"01; 1 • 

C;.-rL.1iul·•. it. i~-; ;.·.,11 l:nu..-11. fnr· .""ll l or yon t.h.11. l.?11• .al11mi11i11m 
. , . . .. Ll1· • w111· l .I . 

t.h±:~ ;::.·l..1l. j~.; nr; t,h. t 

~.;:;.:,: .:. ! !:: .!.:·.·::·:~.!:.•t;iao:; 

r;, ;\ •• r • I ' ' J • 
. : 

I ff '••• t 0 .1·. ·..-. I I 
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I.hr• 1•1· i • :• ·- J ,•v1• l 

i ! •.; t•• ~·.;it.;' >SI t rU 
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E•;rnpP. o;r;ill be sli;;ht.l:.- ;::ct»:- !.hen f.wice .:ts much ~s 

period het.";t;::>en 1;;3_!-li;-':'O ."'ln•l fi\.-e Limes .as muc;\ .~.s 

in 
; ... -·· :.:-. ~ 

A similar t.rend can be predict.ed for Lh.aL p..:.r- or t.!1e ;.;c;r-ld 

~<hir.h c!oes not. b~l0ng- t.0 t.h<? "'lbove-m,:.nt.ionerl re-;ion. ,\s here 

Lhe decrease of' r:o:1.sumpt.ion did not. ::>ink t.o le~·el 

less si,:nificant, as "el 1.. In some areas .. howe~·er ~ and as f'or 

as I know Lhe Islamic £epublic of' Iran belon~s t..o t..hem ~he 

dem~nd f'or aluminimn is hi~h even t..o-day . 

. 
The ef'fect..s of t..he depression which marked t.he years bet.~een 

19"/9-198-1 are obvious by Lhe act..ual st..at.e of' 
development. of' alumina and smel t..inr; 
cons2quences of' t.his sit.uat..ion are t.he 

st..a~naLion in t.he 
Cnpacit.ies. The 

base f'or t.ha 

prognost.izaLion of Lhe prohable t..rcnds in supply and demand. 
f'rom 1991 a conside:>r.::ible lack of' equilibrium can be f'oresee:n. 

It. is highl :F pr-cb;•ble f,h.".\t. wi t.hin so::!c years all t..hese 
t.enrlerices TA"i 11 rrsi:l t. in rap.id cl.:.?~.,, lop!JIP.nL of product.i \"f! 

c~paciLies, first of ~ll in t.hose ~co~raphical regions, ~hich 

by t.hei r nat.ura l· condi t.ions arc sui t.ablc f"or mass-ore 
production by simple minin~ Lechnolo~y. ConsequcnLly 
lowest. price hnr.el will be <kt.P.Pr::i.1h:>d hy prodm:crs of 
al11mi.na, h:-· pt'or.•-•ssin.~ t::h···;1p L"l1 .. •rit.P-t.yr.11 h.u1:od.t.0 

t.hc 

ch•:·"P 
l i );,,. 

·- but ... r1nly .:\rL.·'r t.h.: 1 :tll:l·•·· n••·nL!•;s .. ·11 '?i:.:;-'''l'si l ibri1ar:~ ~...:t .... ~it .• ~ !i··•s 

bP.Rn di:::ini .. -:h;•,!. 
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The Hunr;arian bauxi t.e mi nin~ -~nd .-il un1i:i;; plant,s ..-•H-~': -'!n•l zd.~-t:! 

f"or t.h~ .f'uLure just. un.ier t.hese ment.ioned condi t.ions. 

The Hi.m~.arian bauxit.e mines produced 3.17 'ltillions of' met.ri::: 
t.;:;ns of" ore in !937. ·~it.h t.his l.:vel of' prod;~.::t.ion 

ranks as t.he 3 1 
:·, amon& t.hc hauxit.e producers ol~ t.he world, and 

is t.he second in Europe-preceded only by Yug-oslavi;'l. 

This ore product.ion represent.s t.he base of t.he Hunbarian 

alumina indust..ry_. t.he 3 ret'ineries or which t~urned out, C69,000 

met.ric t..ons of' alumina in 1937. This out.put. represenLs rou~hly 

2.7 percent. of' world's t.ot.al product.ion, and more Lhan 12 
percent. or t.hat. of' t,he European count.ries. 

The primar:r aluminium prodw::t.ion or lhm~ary amount.ed t.o 75,500 

mP.t.rit: t.ons in 1937. 

The g~olo;:;ical pro~pect.ion fop b.r111:-:it.e. t.he minin~ or f.ht:- or•:-. 

t,he alu;;;ina product.ion, aluminium smr.?lt,ino; and c.-.st,in;.;. 

t.o~et.her wif~h t,he f'abricat,ion of" semis and finished ;:;ood~ 

represent, t.hP. sr:gin br.;mche:.; of t.hc or::;."ln is:it.inn of U11? 

Hun~ari.an .. \luminium C"..orporat.inn <Jl!!:':G,.\UJ). which h._is morP t.h.m 

21, 000 ernpl oy••f?s on st.arr. 

llun:;a I u i nco1·por.:lt.t:>s on~ ban:.: it,,__. pro~-:pcr:t. i 11~ r.omp.rn\·. '·""''' 
hau:..: i l.1.• mi ur;.•:'>. an en::; i 111·~1~r· i !t~ .-111<1 di>\"1 • ! npn11~"1. cr-m I .i·e I.Ii•· 

Al.IJTf::!.:V-F?:r - U1rf'1' ~:imlf.1•1·s. 1..,..0 ~-•t>mir-; prndu•:l.iou f. ;.". I 

finish.·d prr,;!:;.;I. mar11:r.1cf.111·in:.; pJ.m!.:-•. j f. • 1 .... lt~.,; ·I 

~.;·.~.:; : •. ·; .:. ·.r.;f···;·~-· - .• ...; ;.;, · l i. 
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o.-:cupies t.he cent.ral p:.trf. r.r ~esL~x-n Hun~ary. The mm~:iri.:m 

bauxit.e - just. like t.he bauxi f,e deposit.s 01' Ir.:m - are 01~ t..h::? 

so-r:a I led karst.ic t.'\.f-P. rlP.\."r:> l 0~ed c;n t.he :::ore ,_,::- less '="!"'odsd 

surf'ace of' carbonat.ic rocks - i. -e. Gn l lmest,one or :!o lo;::i !.c: 

under t.erres~rial condit.ions. In lhelr haa~in~ wall black 

cla:;·s rich in organic mat..f!?rial ;1nd t.h in brown-coal seams art:! 

common. Analo~ous set.t.in~ of' bauxite is well kno~n in Iran as 

well. 

In ~he area of' West.-Hungary t.he f'ormat.ion or bauxit.e 

have been several t..imes durin~ it,s 

deposit.s 

geological 

hist.ory. The 

repeat.ed 

shape and dimensions of' Lhe ore-bodies are 

ext.remely dif'f'erent., as well as t..heir dept..h or set,t.in!;' under 

t.he present.. surf'ace. As a consequence of' t.heir karst..ic-bauxit.e 

t.ype t.he charact..erist.ics of' t.he Iranian bauxites are very 

similar or even t.he same as t.hose of' t.he Hun:;arian ones. The 

111ost. common morpholc:;ical t,yre of' t.he orehodies is t,hat. of' t.he 

.. ore-lens .. , having hc~izont.al ext.enf, of some 1000 Sl.J met.ers 

and t.hickness values bet.ween 5-25 met,ers. The ore may be f'ound 

out,cropping- on t.he surf' ace, lyin:; un'11~r a cover of' several 

mef,res C'>!' t,.:-us of' met..r.?rs, or even in dr.:!pths of 7.00-300 met..ers 

as well. 

The mineralo~ir.:al composit.ion of' t.hi? Hun~;'lri;u1 

boehr;;it.ir.. howevP-r, it, conL"li.ns ,,lso considerablP. 

or ~ i. hk; it.a. 

bau:.;i t,e is 

qu;int.i t.ies 

are rath~r 1miform, :;;.-,m~ t.yp«s diff,...rin.; in ~rt~ils cnn be 

7. o pf•r·•:Pnf. 

p.11·!. . nf 

or 
pt!J"I :1 •n (.. 

. .;·io1. 
hi;:;fwr 
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.. depcsit.s·· in t.he ~eneral sise or· t.his i.t::.'!'m. :::dch 1')l" ~.h"?m 

incorpo;:-at.es a number of." r.sore or less separ.:it~;::d orebodies. Thie 

t.ct.al number of" t.hP. l~t.t.Pr is over 20C. 

The main bau;.:it.e deposil,s can be out.lined in 

re~ions. These are: 
1. The bauxite re0 ion of South-West Bakony 

lt.s most. import.a'lt. deposi t.s can be f'ound \lest. 

village, and nort.h of' Halimba villa~e. The 
reserves of' t,his region <lre about. 55 million 

t.ons. 

I .. bauxit.e 

of Nyirad 
'"geolot;;ical ·· 

of' met.rics 

2. The bauxite reg~on of 
The mosL import.anL 

Iha;:-kut.-FenyJ~o and 

North- Bakony 

deposi t.s are 

Bakonyoszlop. 

around t.he 
Geolo~ical 

villa~es 

reservi:?s: 

some 40 millions of' met.rics t.ons. 
3. The bau::.:ite re5ion of Eastern-Bakony - lr'est-Fertes hills 

The main deposit.s can be round at. Iszkaszent.~yor~y and Gant. 

villa~es. They are parLly rlepleLed. G?olo~ica! reserves of' 

t.he re~ion: 25 millions of' meLric t.ons. 

4. The bauxitP. re;;ion of East-Vertes; llills and Gerecse /fills 

The deposi ls are i;rouped around N:-.~y·~~yhaza vi l las;C'. 
GPolos;ic~l reserves are about. ~O millions or met.ric t.ons. 

f';:.rt.l~: wit.hin, p;;.rt,Jy out.side t.l1•"':.;;e rr-;.;ions so;;1e sc:.lt.t.er•:.rt 

bam.:U,~ bo,lic>i::; aru known f.nn: on ~r.>m.: of t.h•:m t.hr,• ;;-colo;;ic.:il 
prospc>ct.ion is in pro~r<!SS. [).,it.a :;iv,_•n ;1hnv1? dot-'S nnt. cont.:lin 
i.hr~ ii' pn:..:~ i. bl;.) J•; •st;o l"\"P :..: • 

. . ·' ,,,, ... , .. 
J.;.ir:.:.i.~ ;.·.11 .. ·1· h.1.; ... ·d. 

. :11;;d i •. ; . '" m .. 1.I·· 

'·"'. 
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To maint.ain t,he rPquired l~·.-~i c:· prod~:c~.i\·it.:: or mini~~ 

t,he required bauxit,e qu;ilit.y t.he t'ollc~in;- i,:lsk.<> .;,re ~.,;; ':;~ 

solved by &eclo~ical prospect.in~. 

First. o~ all I have t.o ment.ion t..he necessi~y Lo increase ~he 

··pro"·en·· reserves t.o count.er-balance t.he exploit.ed ore (plus 

losses of' ·.·arious nat.ur,~) in quant.it.y and r;:ualit.y. llp t.o now. 

t.he prospect,ion done by expert.s of' Hun~arian Aluminium 

Corporat.ion has success in t.he realizat.ion of' t.his a1rn, 

moreover some degree of' over-compensat.ion seems t.o be probable 

in f'uture. However. f.he tendency towards less f'avourable 

geological condit.ions in f'ut.ure - e.g. t.he growing dept.h of' 

t.he set..t.in~ of' deposi t.s - is obvious. 

The syst.emat.ic execut.ion of' geolo~ical prospect.in~ t.obet.her 

with t.he proper data-supply f'or t.he mine-desi~n, needs a very 

complex and highly co-ordinated acLivit.y. These act.iviLies are 

perf'ormed by t.he Dauxi t,e Prospect.inr; Ent,erprise of' 

having its central offices al Balat..onalm,di, in t.he 

cent.re of t.he TI"ansdr..nubian B.Ju:..:if,e Re~ions. This 

has almost. onP. Lhnusand employees, it.s t.echnical 

HUNGALU 
r;eor;raphic 

ent.erprise 

st.aff is 

composed of 112 xeolo~ist., en~inaers, chemical en~in~ers et.c. 

The ~eneral strat.e~y or t.he ~eolo~ical prospect.ing is based on 

scienl.ific modP.ls elaborat.P.d by P.:o.:pert,,:; or t.he Ent.P.rprise. 

Thr.se morf1"?l::: t.;iJ;F? j nt.o cnnsidi>r;\t.ion t.hP. c::mrli t.ions wich 

cont,t·.:>l t.he h."\11x i f.e fr.,;·m.:1t inn i.n ,,_ cerf,;Jj n ;;a1·:,a, by ev;aluat.ing 

Ll••' ~eolo;;i1-:.d ;inrl ::;Pnphvsir:.al d:1t.;i, whi::h can p1·ovr. U1c~ 

nCC11muL-1t.inn and pr1::~erv .. 1f,io1, or .t .. •po~.;jf.s of i1ul11stri;,l :.;r.,cl~ 

Or'P.. 

Th~ driJ I i11.; .icl.1v;t.·.· i f.;o-;,. J ... f.r •;;,• • l.l1• · 1· w i f.h it.:..: f.1•1:hn i r:.1 l 
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.\s a result. nr :.his perform;:111.::~ i.n 19ff7 nm.10 or~ res~rvt-s 

amoun t.i ng' 3. 7 mi 11 ions nf r.t~ t.r ic t.ons had b::?en exp le red. The 

int!ust ... riai .:rradP. i•ar-:. t.:-• .at. :;f hein~ about,, -1:.5 s:iiilicns o:· 

anet.ric !,ans. 

The ef'~iciency er t.he ex9l,,rat.ion can be illust.rat.ed 

relat.ion b~~ween t.hP. cost. ol' explorat.ion and t.he 

run-of'-mine ore, be-in~ t.he f'irst. one about. 10 pPrcent. 

by 

price 

of' 

t.he 

of" 

Lhe 

lat~t.er in Hung-ary, varyini' sl ight.ly accordin~ t.o t.he quali t.y 

and minin& condit.ions of' t.he ore. 

In 19g7 about. 38 percent. of' t.he t.ot.al of' bauxit.e out.put. of' 

Hungary have been produced by t.wo mining ea1t.erprises of' t.he 

Hun~arian Aluminium Corporat.ion - i.e. by t.he Bakony Bauxit.e 

Hines Ent.erprise and by t.he Fejer Count.y Bauxit. Hines while 

t.he remainin& 12 percent. was t.urned out. by t.he Tat.abanya Mines 

Company. 

I give you a short. int.reduct.ion abcut. t.hese minin& ent.erprises 

by some characterist.ic data. 

The operat.ic.n:;; of Bakony r:au:d t.e Mines cover the 

Sout,h-\.!est, Bakon;· bauxi t.e f·e;;ion and the west..ern 

whole o.f 

part. of 
the 

t.he 

is 

has 

Nort.h Dakony r~~ion. The cenl.rf.! of' t.he mininh ent.erprise 

locat.ed in t.:i~ city or T.'lpolc.~. Thi::; min in~ ent.erpris1:!' 

roi;hly 2100 employ;o,>o::'S. lt$ t.'"'o mining r.enf.res at·e in Nyiriu.! 

C•pen-casf. wnrtin;:;:.;. and-; ~h-"lft. field~:;. The l.ol.:11 

' . . , .. . .. . . ,, .. , ' ' . '. 
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undr.:r~round ~al~ries is 3-1,039 met.res. The av~ra~.:? 

proriuc:t.ivif.y is 7.5.0~ mPt • .-ic t,oo~/shif't.. The :>rrydact.~.·-·~ 

capacit.y of' t.he Fejer Couni>y Ba11:xit,e Mines is about. 1 .nilli;-:;n 

t.ons. ot• ore/year. 

In t.ot,al 3.17 million t.ons in 1987 t.he share of: t.he Br.li~ony 

Bar1xit..oa :'tint> Ent..erprise amount,oad t.o 1,398,000 met.ric t.ons, i~s 

module-value being 7. 0 on t.he a~·era~e. The Fejer Count.y 

Bau;.:it.e Mines Ent.erprise put. out. 888,4.00 t,ons of: bauxit.e wit.h 

6.1 module on t.he avera~e. The product.ion oC Tat.abanya Mines 

Comyany came t.o 382,500 met.ric t.ons of: ore; it.s avera~e 

quali t.y reached t,he 9. 6 modul-value. 

Let. us see t.he dist.ribut.ion of: t.he t.ot.al ore-out.put. accordin~ 

t.o condit.ions of' exploit.at.ion. 

The Bnkony Cauxit.e Hine Ent.erprise exploit.ed 4.89,000 t.ons of' 

ore from open pit.. workings - while 1,~10,100 t.ons were given 

by it.s underground mine: t.his means a percent.age dist.ribut.ion 

of' t.he tot.al out,put.. int,o 25.7 percent. and 7-t.2 percent. 

respect.ively. 

The F'eJ?r Count.y Cauxi t.e Mines Ent.erprise produced 71·1, 000 

t.on~ of ore fr·om 1t.s under~round mines - it. means t.he CO . . 1, 

percent. nf i t.s t.ot.;i l. 011t.pu f, - anrl 17 4, 000 t.ons of' ore f':-om 

op.:n r.nt. mi u.~s: t.h:"t, is l?. 6 percent. of' t.hn t.ot,:.l sum of the 

prr,d11r.t. i ou. 

,\ l rnni n i HITT 
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i.h~pt.h-1 i.mit. r-~,[' Q[i~n-r:ut.s is re~arded as bein~ t.he .,,.j ~ht.:':--i.i::! 

or t.h~ nreb."Jdy 's avera~e t.hickness. In pract.ice t.hi.:; re lat.ion 

doPs !'let. surrass t.h;tt. uf t.h~ t'ivef'nld. The t.!!ic!:ness of banks. 

bct.h in .st.ripping and st..opin~ is 7 met,ro:>s. St.:::-ippin;; ;..;:C 

overburden and excavat.ion of' i.he ore are done by blast.in~. Th;:? 

blast.r.:d ::;at.cri.::il is lcade".l by diesel pmn~red sho·.·els int.o 

t.racks of 20 t.ons capaci t.y and hauled hy t.hem t..o t..he depot.s. 

The bulk-densit.y of t..he blast.ed ore is bet.wi:>en 1.6-1.S 

· t.on/c;1. met.ers on t.he avera~e. 

As t.he open cut.s are very close t.o t.he underground mi a.es, or 

even almost. on t.op of t.hem t..he wat.er prot.ect..ion of t..he 

underG"round mines solves t..he dewat.ering problem of u.e open 

ones, except. ror rain-wat.er. 

Bauxit.e bodies whi.:h lie in dept.hs below 60 met.res are 

exploit.ed in under~round workings. They are opened eit.her by 

vert.ical shaft,::; sinked t.o 300 met.res below t.he surf."'\ce - i.e. 

t.o some 130 m below sea-level or by ext.rac~in~ inclines, 

which in some cases reach t.he 320 m level under t.he surracc. 

For vent,i la~,ion only vert.ical shaf. s are sinked. 

Comparin~ the performance or t.he inclines t.o ~hat. of t.lu.J 

hoist.Ing shafts ~ome advant.a~e of t.hcm. such as their simplPr 

implemP.nt.."lt.in.r:, lo~P.r cost.:;; nf mai;1t.onance, hi~h JP.vet of 

pPrform~ncn PLC. are obvious. Thair main disadvanLd~e c~n be 

found in t,h;:• i r hi ;.';hr?t" ;:,;pc.•c if i I": Cnnsumpt. i 00 Of e) t:>cf.f' i c-pOWi'f" 

•1,;t?rt fr.r 11.111 l .o~:••. 

Th.:• m.1 i ;; 

l :'?. n .. ,~.I f ·• ·• . ''• ,, .... 
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The drilling oI"' blast.holes is perf'or:ned cit.her h:-· Doeid .. e.- "".:.-!~.:; 

jumbos, or hy machines of' local cons:t.ri;ct.icn (o:-- 0::0:-2 

cnrrect,ly; ':ld~~t.-=d t.c ::..-,c:" l ::.:;nc!i t.ions). 

As t.o t.he support. syst.ems used in Lhe mines 01"' Hun€;arian 

Aluminium Corpol"at.ion if, can be ment.ioned t.hat. t.imberin~ is 

almost. complet.ely oust.ed t.oday, as only 15 percent, or t.h.=.­

t.oLal len~hL of' t.h~ tlrirLs are support.ed bv wood while 35 

percent. of' t.hem have modern support. like concret.e masonry, 

shot.cret.e, st.eel ring support. syst.em CTH-rin~. compressible 

st.eel-arches et.c.) aluminium-props and roar-bolt.in~. 

The HBT Lype aluminium props used in support. of' 

drif't.s - like workin~ rooms f'or inst.ance - had been 
by HUNGALU it.self'. The hydraulic expanded <swelled) 

short.-live 

developed 

roof'-bolt. 

is t.he licence of' Swelle>: Co. Sweden, adopt.cd by t.he t.echnical 

st.arr of' Bakony Bauxit.e Mine Ent.erprise. These ··s..,el led .. 

roof'-bolL proved t.o be very suit.able f'or roof'-bolt.in~ in soft 

or even plast.ic rocks~ like clayey marl, sandy marl and so on 

accordinbly f'or t..he use in very dif'f'icult. hang-in~ 

wall-sequences. Some t.echnical 

aluminium props of HUNGALU: weir;ht, 

9.2-44.0 kgs accordin:; t.o it.s t.ypc, 

bet.ween 200-400 kN, t.hat. is roughly 

charact.eristics of the 

of one prop is belween 

t.heir yield c~p~ciLy is 

20 t.o 40 t.ons. 

ThP. current f .. echnolo:;y of t.he unciP.r:;rmmd exp loi t<ltion is t.!lat. 

of t.hc '"room-nnd-pillcir workin,;s i.1ith cmiin;;'". P.ccr.n!.ly .".\ new 

minin;; t.f'.>r.:hno."o~y was rtevelop.:.:rf b:r t.hP en~jn;:-r~rs of the 

t.achni.r.al st.:lff in U:ikon\' r.;iuxit.r. Minr~ F:nt.1•rprist:> in orr!1•r t.n 

impri:w•"' f.hP prorlm::t.i••if.;· ;,nrf :';Pr.11r·it.r of t.f1t· ::.ot.1>pi11;:; mu!.·;· 

h,i;;hly 11rif;ivrnir·.'.\hJn h.111~in~ w;\lJ. 1:.lll1•r! ,;i;-; '"1·nnf-l111Tli11,, 

{'rn/, l'l'I ,•,/ 11[ ,)Cf ! . Ii .. 

! (! 
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The undersrounrJ h.au la~~ •:>i' ~-:-;e n;:'e is p::?r:fot>::red h.,_· r•ibbo:>r t.~ U, 

conveyors. In t.he P.unsarian b:auxit.e ROinins :.here is no !oadi::~ 

by hand or use ot' mine cars. The t.ransport. of personnel and 
au:..:iliary mat,~ri.als is 1.he under~round roadways - which can be 

somet.imes several kilomet.r. s lon~ - is done by ~:;lt,icar 

diesel powerP.d cars. 

. ··-~ .... )' &J:O... 't 

Due t.o ~eolo~ical seU.ing of' t.he bauxi t.e bodies. t,he 

k~rs~ic-wat.er represent.s t.he sole~ but. very serious hazard ror 
t.heir minin~. The rirst. wat.er-inrushes occured simul~aneously 

t.o t.he be~innin~ or t.he under~round exploit.at.ion. The 
hydrolo~y had been a det.erminin& f'act.or in t.he past., and has 

t.he same role t.o-day t.oo. 

The prot,ect.ion or bau:..:i t.e mines a~ainst t.he hazard caused by 

karst,ic-wat,er had been "passive" unt.il t.he f'irst. years of t.he 

ri:rt.ies. It. rP.present.s t.he excavat.ion of sump sy.st.ems and t.he 

inst.all;it,ic.n or pumpin~ capacit.ies t.o raise t.hc wat,e1· from t.he 

mines. Since t.he w .... t.i:-red dust .. .and fin • ., :;r;:iiriPS or b.:m~..:it~e t.crid 

t.o become plast.ic. and st.ron..-lv ., , adhP.sive in t.his p;\ssive 

s;eriod t.he loadin;;"' of ore could be done only by and. Not. Lill 
t.hP- f1rst. ye;:irs of t.ho sixt.ies, whe~i t.he r i rst, C~\'.O t.ype 

loading m.:-.chines came int,o us.: coa ld t.his oaf.d;_itr.?d si t.u.,t.ion 

hP. impro·••~d. This per ind ;.;•·•S ch .. u·ar.t.t.•ri;::.-.•d h.y 1.h'.:> 6. 0-U. O 

t.r.-.n:..;/~1.1.if'f. l.~•vPl nf prodm::t.ivit.y. 

h,;:;:.;r. I hr~c;i;nP of llf,mn:.;t. i 1:1pnr·t .. ,n:_:.' f;:_.;· I.hr• 

miuin;.;. Thi:.,: L:1.-....:;.; h.i.I li•.·;··ri .1.:crn:;pli:-:h.·.I ii; 

si:.;t.j, :..; ' hv r.o-•'!•r>r.·11.in11 
I 
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price" as well. Today t.he ··cones of' depr->:'sS1•)n··: 

area in!'luencad by t>he wat.er-level 's dra~do~n 

..... -· ••110•• ... ..> 

t.housand of" squar-"=! ki lr:>met.rPs. Enormous quant .. i t.ies 01' 

karst..ic-·wat.er is t.o be raised in order Lo sLabilize ~he 

.. sucked-do~n .. le._.-~1 .. T:-1e IIungari~n bau:..::i~~ :::inin.; raiseC in 

t.he year 1987 not. less t.han 334. 5 cu. m/min karst.ic-wat.er. Some 

det.ails concerning t.he dimensions 

mining re~ions: Nyirad 240,7 

cu.m/min, Halirnba 8,8 cu.m/rnin, 

cu.m/min. To produce a t.on of" 

of" dewat.erins in t..he 

cu.m/min, Kincsesbanya 
and t.he Fenyofo mine: 

run-of-mine-ore needs 

main 

32.3 

t.he 

pumping or 55 cu.m wat.er. 

ener~y. 

consurriin& 15,!7 kWh of elect.ric 

However, t.he dewat.erin~ or t.he minin& ref;ions f'urnishes U1e 

possibility t.c supply a considerable part. of \i:'e.st. lhm~ary wit.h 

hi~h-qualit.y drinking waLer. The sellin~ of w~~er ease Uae 

f'inancial burden of de-:wat.erin~ co.::lst.s in bau:.:i t..•..? product.ion. 

Some words ;\bout, t.he t..echnical realizat,jon of t.his dewat..erin~ 

or wat..er syst..em. To saft?;!!;ll;:\rd t.he required 

exploi t.ed from i t,s karst..ic reser..-oi r it. 

drilled sh;ift..s hy sub::ir::-rgihlo pumps. 

drillin;;s arc c;:irri.r.>d nut.. t.>v t.hu 

pm·if.y 

i~ pumpt:'d 

Th': l.•r;;0 

out. f'rom 

di ar.w f.rn· 

D.111:: i. t.•• f'rospec,,j 11;; 
Ent.crprisc, u:--;j_;1;:; \·.'i rt.h L-10 m;.tr.;ld ne. Tlw ds· i 11; n;:; :.;t.art.~ from 

sh;iff.s sinl:t:>•I t.o 60-70 m d11pt.h hy mrol.hnd:...;. The 

dr i 11 i. nl?: ~f.:1 rt.s w i t.li 7.~.mo mm-ii j ;1;111 •t.c r. 1 •11<!~.; w i t.li : :no mm t.o 

1500 mm di.orn1Pt.e1·: a·•pr:1;:;•.., 1'm;;t.h 

bP.f.w1~r·n t ?.O and 1 ~iO nmt.l·o.•s. !Ip f.o 

bei=>n :..;ini:r~cl .ond impJ;•m,.,nL!d. 

of 

111.JW 

t,J;;• 

f • ' .. ,, 

: .. . ··•Y t.! ... !. f '; !: . • : ·.,· .• r .. ·i·: ;. 

dr-i I 1.•d 

•lr-i l l•·d 

.. .. 

~:;h.1 rt.:;; 

r->li. If f.:.; 

! .•. ~; L• .• ! 

is 

' 
... .. • ;rli I .. ·d 
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develc.piilf;, :.::;t.;oL~ ~r ::iinin;; t.echnulo~·,: on t.~.e asses."lll~n• •;?' 

In ord~r t.o ensur-e t.he raquir<?d informaLiuns eit.her for oai••-= 

not. less t.han ~9 paramet,crs o:' t,r.~ ore-reset·ve ~-H·'!?- re~ ist,P.r~·i 

in t.he yearly balance or reserves and compiled by Lh~ 

Hungarian ..\ln::;ini:.:;:: Corpcr:it,ion f'nr e::tch are~l •mit. 'lf" t.h:;? 

assesment •. Snme ot• t.hem are dat.a as qualit.y and quant.iL:!-· of' 

reserv~s. amount.s of' impurif,ies, .. 1.::"pt.:1 or s~t.t.in~ und~r t.hO? 

surf'ac~ and below f.he karst.ic-wat.er t.able!. volume of' t.he 

Curt.her prospect.ion needed (by code nmnbers>, economic 
eva~uat.ion, like cost.s of' mine develo?l!'ent. and exploit.at.ion 

relat.ed t.o reserve in qm~st.ion, cost. limit. '"at. t.he mine-gat.e"", 

and so on. 

The operat.ions o~ res?rve es~imat.ion and evaluat.ion are 

computerized. Comput.inr; cenf,re::> are 

implement.ern in t.he Bau:.:i t.e Proio:;pect.ini; 

Balat.onnlrnadi ;md in t.he headquart.ers of' 

Aluminium Ccr-porat.ion. The dat.a or 

or~anized Cand 

Ent.erprise in 

t.he Huni;arian 

hydro~eolor;ical 

observat.ions are processed by spr?cif'ic sof't.w.-ire programmes in 

t.he :'tini nt;-Di?V&;!}opment. Depart.mP.nt, of t,he .\UJTE~\'-FJ:I. 

The product.ion of .!alumina can be r~~arded as processin~ of' 

bam..:i t.e. The t.l1rP.e alum in-'1 pbu1t.s or U1e lhm~arian Aluminium 

Corpori'it.ion ."tre lor:at.mJ in Nort,li-\'p~f. p<ir~. of t,he count.ry: in 

Ma~y;irnvAr, ,\lmftsrii:dU; rtrirl ,\jl>l. Tho:> fH"Odur:LiVP c.otp;icit.:r ur 

t.h~:;;:t pl.:mf,s is f::.:o.oon tons of :1l11miu.1 pr~r 'F'"ll'. <Mil;.;)''<1r{,\·,.ir 

75, 000 l.l)ns. Al m;\~fii:;i: i tJ:i -'lT~. non t.on~ anri ,-\jka 3:10. non 
t.ons/\·1-~.1r). 

: . ' . -. ~ . ; : : . '; .. :' . ' ,. 

1·!.. :;: .. ; ;; . : .. : . . , ~r 
.... ' :··. 
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f'ed inLo t.he pre-desilicat.ion ;::i:;:-c:~iL is bet..wP.en 

microns. The di:&e~t.i,:m is pi-·a..::sded by prc-desilicat.ion 

cent.i~rades t.P.mpP.r"lt.urP. during S hours. 

at. 95 

t.he Ajka 

Almasf'iizit.c plant.s t.his process t.akes place . in indirect.ly 

heat.ed aut.oclaves on 240 cent,igrades. Some t.echnical 

paramet.ers or it.: disest.ion-st.ream pressure is 70 bars in t.he 

Ajka-plant., and .:10 bars in t,he Al:nasfuzit.o plant., 

concent.rat.ion of' t,he c.aust.ic sod.1 is 180-200 r;rams/dm3 of' t.he 

caust..ic liquor. mol-relaf.ion at. t.he beginning of' t.he process 

is bet.ween 3,3 and 3,5 values, auLoclave pressure is 35-iO 
bars - i.e. 3, 5--!, 0 ?1P;.1. ~ef.ent.ion t.ime is about. 40 mi nut.es. 

In spit..e of unfavorabl~~ changes in 

mat.erial~ .av~iJahle, oisr alumin'1 

ALUTE£\'-FkI 's devP. lor-:m-mt. resu I t.s in 

and prcr!act.ion f;,ic i lit. i r:.>:.:.o 

t..he quali t.y of" t.he raw 

plant.s relayinE: on 

m:lnur.,ct.urin~ processes 

the 

specific steam consumption npprnx. to one-third, the ~leclric 

energy cons11mpl inn al so dPcrF.>nsr-d. whi l P. consitlernbl e_ i ncreas-;o 

is attain~d in e/firiPncy aud ~cnnomy of production. 

p J •1. tV i <l•.•d 

t..o de:...; i ~n ·'lll 

indust,r i a 1-::...;c::;i 1 C"' t.111;•" di _;; •. •!=:f, j m. ~yst.<.•ITT ;1ad r~;:\ l i ZPd 

dur in:; U11• :ip;l;tf. i 11;.; nf t.h. • '."!0T l :·1 \-.'OJ:::.:.:.:· (,\1 mn i n.1 p J.111 t.::; ,,,. 

i ri 

1::1p.11.: its 
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c:t?nf. i ~r:'ldes. 

or t.h:? fhm;.::'lri:.tn Aluminium 

Corporat.ior, pro~-ed t .. v !ic: hi;;hl :· af'.rcct.~ "=-e ~11 µl.an!.. sr.=-ilQ 

t.be Ma!,;yarov5r plant.. t.echn ica l a:L"ran~emcnt. ~er?. cinne ror 

est.ablish;aent. in t.he Almasfiizit.o and Ajka plant.s .'Is well. 

.. 
l. .,:s 

I will not. exag&arat.e :fact.s by sayin~. that. t.hi~ process 

yields quit.e new possibilit.ies for count.ries havin~ reser~es 
of only ;;;:::dim:: er low-~r.ade !:arst.i c baux i t,es t.o pror.:ess t.he i r 

own ore. 

As it. is well known. a ~·ery problemat.ic side-product. of' 

alumina Cabr-icat.ion is t.he so called .. red-mud
00

• The specif'ic 

.. product.ion .. of" red mud is 1.3 t.on (in dry :form> f'or one t.on 

o:f a lu:nina. The red mud. produced by Ajka and AlmasS'ilzi t.o 

plant.s is deposed as u dense slurry art.er washin~ it. by 6 or 7 
st.age count.er-current. process. Even t.he .. dried.. red mud has 
some 55 percent. wat,er cont.ent. and a lit.t.le amount. of residual 

soda. The wat.er cont.eat. may be decreased considerably by 

filf,erin~ i l af'f,er t.he out.wash-process. Act.11ally t,bis is done 

in Magy:.irovar plant,. The wat.er demand of" alumina product.ion is 

about, 3-tO cu. rn/t .. on in H11n~ary but. accordint; t.o local 

condi t.ions it. may be lowered f,o 6 cu. m/t .. on. 

A differenL side-prcducL or alumina, - a very valuable one 

is won by f .. hc- recovP-ry of" :.;allinm. Int.he ,\jka plant., 3.5-.l.O 

t.ons of :;~ 11 i um-met.al in a yPar are produced. Present ... ! y a 

second plar.t is b;-:in::; built.wit.ha capar:it.y or 3.0 t.ons/year. 

IL ;on11lrl Je.;:1d t.oo r·:ir if T :.;;hrmld ~o int.n rh·;:f,ails conc~rnin;; 

~p1"1:i.'1l pi·nd11.:f.:.; 1 ii;1~ hi;;h purit.y, special c~ramir: ~rad•, 

" ·' .. ' ' ':' I ,••rt• r 1 r t • i • 
...... ' .... .... .. .. , '· ' ........ ~ . ' i 

, ,, . ····· 

t .. 11~ p;11·t .. ic.ip.Jt.i11n (If 
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FirsL or all iL is a very import.ant. !'act. t.hat. t.he nat.ural 

c~ndit.!.cns of'" t .. he b.auxi!...e-~t.?olo~),. and bauxit .. e raining in 

art? obviously .;mal•~g-011s ;r;it,:--0 t.hns~ ot" Hun~ar!o·­

cnndit,ions are simil·,r as '"'ell. 

Some eco:ioraic 

r.r you int.end t.o Je\·elop an alumina indust.ry and smelt.ins; 
!J..as~rl c~ you:- do:::cst.ic or:-e you will f'ind yourselves conrront..ed 
wit.h a lot. or problems which were ours as well, and which 
are solved part.ly or ent.irely at. t.he present.. 

I t.hink, t.hat. our prospect.ing experiences, our t.echnologies in 
minin~, and in alumina product.ion, Cirst. of' all t.he t.ube 
di:;est.ion t.echnolor;y, are suit.P-d t.o solve problems in Iran 
wit.h success, as t.t.?y were ·developed f'or ores similar in 

ch.'lract.er isf,ics. 

Thank yom:· f'or your kind at.t.ent.ion. 




