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DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org
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Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/




—
-
o
()
[,

1
i
|

122
[l

2 [l e

“u =1

PALCROVCGES RE LTIt TE D CHART




ND
‘
on < O
Consultont in hctun) in Applicd Llundniuvu |
Indur{iy Rescaral
Nu.bheors De/yoe/75/022 /11505731, 80A
Date: £.9, to 16,9 19t
Exporl on ission: Dr, Jénos “inbd
UTTED BATIONS TRDUSTHRTAL DEVELOPL D ORGANIZADIGN (VIVHiL)
4
:
l -

The vic o ord opinicon., orxrrecoe? dn thie poaper are thoce of Lhe
s ol do nol aecrsenyily rodleet Lo viee of the Jecerotasinal of

[SEPRECIC

He. T Wt ?/vké,\'w

h




COMIITS

2. Chronolosy of activities during the
7.

t3 of lectures and discussions

L IEES
T T R




1.

INTRODUCTION

I visited the Aluminium Institute for Research

and Development in Titograd (under establishment) and

in accordance with an advance consent of UNIDO, Vienna
I have fulfilled the duties laid down in pointcs 1(a)
to (c), 2 and 3 of my Job Description. In accordance

with this consent points 1(d) to (g) shall be fulfilled

ky another expert,

the

"4

The duties to be fulfilled were - according to

Job Description the following:

Give information on actuval trends in applied alumi-
nium industrv research with particular emphasis on
problems related to:

(a) correlation of bauxite properties and alumina
technology;

(b) extraction of additional useful components of
the bhauxite Ga. V, In; beneficiation of rea
mud; ) | ’

(c) production and utilization of special alumina,

Review and comment upon the research programme of
the Institute, particularly concerning the appropriate

utilization of methods of modern material science.

Deliver & lecture to the engineers cf KAT on actual
trend in applied aluminium industry rescarch."

4
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2. CHRONOLOGY OF ACTIVITIES DURING THE MISSION

8.9.1984
Saturday

9.9.1984
Sunday

10.9.1984
Monday

11.9.1984
Tuesday

12.9.1984

Wednesdav

12.9.19%4
Thursday

N

ki o aa mra.

Departure from Budap-st by car to Belgrade

Arrival to Titograd; in the evening: meeting
with Director Dr. Branislav Radonjic.

Fixing of the programm of activities. - '
Meeting and consultation with the experts
of the Titograd Alumina Plant

Getting acquainted with the organisation and
the activity of the Research and Development
Institute of KAT; meeting and discussion with
+he leading experts of said Institute

Discussion with Mr. Bogdan Cosovic, the :

technical director of KAT

Lectures and discussion on the following

subjects:

-~ The present situation of the world aluminium
industry-

~ Basic trends of development of the aluminium
industry

- Aimes and duties of research and development
in the aluminium industry

. Visit of the laboratory of the Institute under

construction

Lectures and discussion on .ne following

subjects:

- The exploitation of by-products in alumina
plants with special emphasis on V and Ga

—— e

- Problems concerning red mud
- Special aluminas



14.9.1984
Friday

15.9.1984
Satuarday

16.9.1984
sunday

5.10.15.4
Friday

Sumining up of the experiences
Discussion of questions related to the future

work of the Institute

Departure from Titograd to Belgrade

Arrival to Budapest

Debriefing at Vienna




3. SUMMARY OF YHE LECTURES

The content of both lectures had been proviously

4

dizcunsed with Dr., Branislav Radonjic. Hence, they were
not limited to the questions contained in the Job Descrip-
tioin, but vere alco extended to those requested by

pD,-, Radorjic.

1.Lecture (12.9)
citnation, dovelopmont, trends, aimes and duties of ne-
: Ly .Op ' ’

semrch and developmont (R and D)in the aluminium industry

1.} The proesent situetion of the world aluminium industry

- Characteristics of the crisis of the aluminium
industry (sfluctuation of consumption; fluctuation
of prices; unutilized capacities; accumulated
stocks, etc.)

- Consuxption prognosis

- Econcmic conditions for setting up new capacitieé

- Improvement of the efficiency of existing capa-
cities; reducing production costs

- Increasing the value of aluminium products by
improving their guality and by widening tlieir

assortment

2.) Review and evaluation of new alumina and aluminium
manufacturing processes and consideration of their

prospocis. ¢

3.) HMain guestions of Rand D in aluminium e¢melters:
~ Stahle cathodes
~  No» consunable anodes
- JHecavy duty automated environment friendly pots

and operations




- brecess liguor purification (reducing of the
carbonate and organic materxial level)

-  vrroduction of sandy alumina

- iiigh temperature digestion (tube digestion)

- Processing of mediwn quality bauxites

~ Other possibilities of energy conservation (e.g.

calcination)

coture (13.9)

end praxis of by-products in alumina manufacturing:;

v len exnloitation of bauxites; special aluminas

2.)

By-rroducts

- ILffects of bauxite contaminants

~ Possibilities of processing bauxites with incieased
CaCO3 conténts

- Removal of sodium carbonate salts in practice

-~ Crystallizing eVaporators

- Complex caustification

- Dissolution and build-up of vanadium in the process
liguor

-~ Mcthods of extraction of vanadium salts

-~ Possibilities of vanadium extraction in case of
addition of CaO

- Poussibilities of vanadium salt processing in alumina
plants !

-~ Fanrichment ot Ga and methods of its extraction

Cowplex exploitation of bauxites

-~ Methods for iron removal from bauxites

- De-ironing of che Crna Gora low iron conteut bauxites

v e -
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viderurgical utilization of red muds
Diher possibilities for the utilization of red
ruds (roadbuilding, brick production, soil

awrlicration)

- ©'ed mud disposal

wclal alumines

[P S

Rovicew of different kinds of special aluminas on
the basis of their:

- utilization !

~ properties

- mnanufecturing processes

The merket situation of special aluminas
Production possibilities of special aluminas in

Yugoslavia and at Titograd




4. TPEROBLDMS IN KAT's ALUMINA PLANT AND SUGGESTED
SOLUTICHS

C.ovionate prohlem

The 9itourad Alwaina Plant was designed for processing
biiviite with a maximum limestone content of 0.3 % (ex-
prossed as Ca0). It is supplied with an ore containing
y;r to 1.5 % Cad0 at present. The carboanate removal system
of the plant can not cope with the high amount of sodium
caridonate  formed during the processing of this high-
cavbonate ore. Consequently the sodium carbonate concentra-
tirn of the process liquors hag significantly increased and is further
ircwcasing.  As a result, the caustic concentration of the
strong ligquor had to be reduced from 225 g/l to about
200205 g/1 Ha,0p

tating from the liguor would block the evaporators), con-

(otherwise the sodium carbonate precipi-

scquently the capacity of the digestion dropped by some
10 . The incrcased carbonate level in tne process lig- :
uors has also caused some problems in the precipitation
(by reducing the grain size of the precipitated hydrate)
and in other plant units (where sodium carbonate precipi-
tating from the liquor forms scales reducing the heat
transfer and is blocking pipes and equipment).

Therce are a number of known methods for liquor

A e o Sam e W e ——— e

purification, e.g. Pechiney's (using barium aluminate),
Kelser's (precipitatio. of dawsonjite), Alcoa's (using
magnosium compounds) and the Japanese method of liquor
ignition, but most of them are aimince first of all the
reduction of the organics content of the process liquor.

Since the organics content of the Titograd process lig-




& very low carbonate level can be attained with the
voendinor mothod, but it becomes very expensive if the
Lomt of carbonate to be removed is high,

therefore I suggest the crystallization of sodium

oo te from a high concentration strong liquor prepared
‘oo cpecial evaporator to be installed (so-called crys-

tallising or salting-out evaporator or superconcentrator).
“ha use of such an equipment wiln the evaporation capacity
vl some 15 to 20 t/h evaporated water would make possible
the reduction of the carbonate level in the process liguors
to about 10 to 12 % and its stabilization at this level
wiien processing bauxites with a CaO content of 1.5 % or
cven sligntly higher,

Thie caustic content of the precipitated sodium
carbonzte could be recovered by a process called complex
caustification, patented and widely used in Hungary.

~n otherx possibility for solving the carbonate problem
could be the physical bencficiation of the bauxite. How-
cver, predictions on the efficiency of such a method could
only be made on the basis of extensive laboratory and pilot-
scale beneficiation tests,

Ey-products

There is a possibility to crystallize a complex salt
with a relatively high (10-20 %) V205 content from the
process liquors and to reprocess this salt to pure V205 or
sodium polyvanadate. But the relatively low (0.054 %)
V205 content of the bauxite and the relatively high CaO
content of same (the latter makes the crystallization of
the complex salt more difficult since it eliminates one
of its components, P205) make the application of this

Process unattractive., lotwithstanding, the practicability

S e TP




L1t extraction can only be decided after preparing
.- led V balance and deciding upon the carbonate

.v. .- vien technology.

sl more attractive could be the extraction of

from the process liquors, since (according to

- - .liminary information) the spent liguor of the

+.d alunina plant con*2ins about 250 mg/1 Ga203,

{;, «ntrast to the typical Hupgarian liquors containing

v sone 170-180 mg/l of the same, but still making

n.onocible a profitable extraction of significant amounts

¢t sallium. Due to the present exczllent market possibi-

litios of Ga it would be advisable to make a feasibility

st en the bacis of known Ga extraction methods.




v noocrnnPATIONS FOR THE ACTIVITY OF THE INSTITUTE

an ciztensive development of the aluminium industry
(v:o; :nding the capacitices) is only justified where over
a1 above thie favourable raw material basis sufficient
ciieip cnexdy plus existing infrastructure and technical
cuisortise ore also available., In lack of any of these
i voguisites only the existing capacities should be
fntensificd, Ynis can happen by reducing the production
cocts, by producing new products and widening their as-
serieent end thus producing more valuable products. These
general trends are well reflected in the programm of KAT
and the Regcarch Institute of KAT. In my lectures I have
fllustrated the possibilities of such improvements by way
ol exanples,

The personnel of the Institute and the equipment
are sufficient only to start their activity. 1In order to
reach an efficient activity in the future the following

could be recommended:

1.) Simoultancoucly with the completion of the const.ac-
tion work and the installation of luboratory eqﬁip—
ment y
- thc selection, recruitment and attracting of
suitable specialists for said work should be
continued

~ the training of the researchers in various foreign
insiitutes (e.g. Alusuisse, Pechiney, ALUTERV~-FKI,

VAarT) should be set forth

e e
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2.)

3.)

4.)

5.)

Centizets should be set up with other Yugoslavian
rescarch and development institutions as well as

foroign institutes

The rescarch programm of the new Institute should
Start with questions of most urgent concern of the
plent; They should start on a laboratory scale and
the resulis should be realized on tne factory scale.
They should revert later” to the pilot scale thus
jurped over; These rescarch works should be carried
out by terms formed from among the research people
of the Institute, the speccialists of the factory

plus researchers from other institutes. ?

The Institute should also undertake research acti-
vities on a contractual basis from other aluminium g

establishments of Yugoslavia,

A technical-scientifical council should be set up

in the Institute on a wide basis. For the discus-
csion of a specific problem a selected group of experts
for the said question should only be invited out of
the members of the council., The R and D programm
should be kased on a previous study and this study
has to be discussed in the said council.

It would be advisable to invite guest researchers
for spceding up the establishment of the best re-

scarch maethods,

L4
Experts of other institutes should be periodically

commissioned.

It would be useful to set up an aluminium marketing
scyvice, This servicce would be the connecting chain

link between aluminium customers and the factory.




1t would serve well for reflecting the actual needs
of the markelt to be followed by adjusting the pro-

duction and the product range to such needs.

9.) Gectiing active in the international scientific life
would pe useful. At the same time joining to the
information cxchange network system of R and- D in-

stitutes should also be achieved.
!

10.) Ou course of the lectures some further practical
recornendations had been given for possible research

activities,

Gozoed on the information gained in the course of
the lectures, the discussions with the management and
the stalf of the plant and the Institute and being aware
of the main problems of the plant plus that of the
Yugoslaviar aluminium industry I consider the fact of
sctting vp the basis of the R and D Ins%itute to be very
useful. It is, however, only at the beginning of its acti-
vity and UNIDO's further aid would be advantagous in order
to reach an efficiant research activity. This could be
e.g. in the form of exchange of specialists, in securing
training possibilities for the researchers and other ways

and mcans UNIDO can arrange.




6. MISCELLANEOUS

Liteorature

In order to help the new Institute's information
basis I have taken with me 5 books, 8 studies and about
"40 pub:lished paners which I have handed over to the

Institute for inspection, .
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Budapest, 26.9.1984

Dr. JAnos ZAmbd
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Appendix

ATTENDANTS OF LECTURES AND DISCUSSIONS

A 1list (SPI5AK) made at Titograd is attached. The

Englich transla

tion of the text of said list is as follows:
" List

of the persons with whom Dr. Zambdo has had contacts

Participants in the discussions:

(here fcllows
Thexe woere 22
by Dr. nambd

Resicdas those

in the course of the discussions) the following were present

a list of 12 names) .
and 23 persons attending the lectures held

nentioned zbove (with whom he had made contact

at the lecuiunass

(here follcows
(Attachirment) .

a further list of names)

Sy
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Ladreva koJi su tmali kontakte sa Prof. Jr. ZAMBO-om

.
o

U razgoucring gu ucesrvovali:

1. Dr. Bruoasslav Padengid, dircktor Instituta

. Bosdan fogsovid, dipl.ing. potpredsj. PO KAT-a

3. Slobedan Vulsanovid, dipl.ing. direktor Glinice

4. Pocjovid ¥omiilo, dipl.ing. zamj.dir. Glinice

&. £351¢ Hijomir, dipl.ing. uprav. proizv. Glinice

6. Paito Vasiljevid, dipl.ing. Vidi strué.sar. Instituta
7. Dr. Liclrag Faludjcrovid, dipl.ing. dir. Kontrvole Kvaliteta
8. iTho HiFovid, dipl.ing. astistent Instituia

£. Jodranika Povidevid, dipl.ing. asistent Instituta

10. Iidija Helevid, dipl.ing. asistent Instituta

11. Svetislev Kelevid, dipl.ing. direkior Livnice

12, Miodrag MiFurovid, dipl.ing. cavjetnik w Institutu

Fa predevaniira koja je odrZao Dr. ZAMBO bilo je prisuino

22 odnocno 23 &ovicka.

Pored navedenih (sa njima je imao kontakt u razvogorimal

predavaniina su bili prisutni:

Dy, Petar Iivkovid, dipl.ing. sa Metalurikog fakultete

Dr. Slobodanka Vukievid, dipl.ing sa " "
Dr. Dragoljudb Bledid, dipl.ing sa " "
" "

lMr. FRadonmir Vukdevid, dipl.ing. sa
Dy, Dregutin Dra3kovid, dipl.ing saradnik "GOSE"
e, Vinka Vujolevid, dipl.ing. itz KAT-a

Zelimir Cerovid, dipl.ing. KAT-a

Branlo Gujid, dipl.ing. KAT-a

Dragutin Fidkovid, dipl.ing. KAT-a

Darnica Diuvrovid, dipl.ing. KAT-a

rairo Djonevid, dipl.ing. KAT-a
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dipl.ece. KAT-a

inl.ing, "
ipl.ing. "

s, - T Ay Y 7. s
E.%omzTcvid, dipl.ing. "

D, Cruj<d, dinsl.ing "
n

IR TT S
M. .Panid, dipi.tng.

V.Zerubica, dipl.ing. "










