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The suthor of this paper was attached as
expert of the United Nations Industrial Deve-
lopment Organization to three UNIP Projects,.

Two of them IP/YUG/73/003 (Phasze I) and
IP/Y0G/78/009 (Phase II) the name of which was
"Industrial Utilization of Non-Metallis Mine-
rals” were programmed 50 solve the non-metal-
lic minerals probleoms of SR Serbia as well as
of SFR Thagoslavia as the whole theoretically
and in laboratory scale while the third pro-
ject IP/YUG/82/004 "Production and Utilizati-
on of Quartz, Feldspar, Kaolin, and Clays in
SFR Yugoalavia" was approved in order to cer-~
tify the laboratory results obtained in semi-
indusgtrial, pilot plaat or industrial scale
and give in such & way enough parameters and
s0lid base for industrial investment on par-
ticular selected deposits,

Phase I. what means the Project in 1its
beginning was a typically "Iastitution buil-
ding" one and helped to increase the capabi-
1lity of the Institute to work seriously on va-
riocuz non-metallic programmes announced by the
Government of SR Serbia. Therefore also the
greatest deal of the laboratory equipment ne-
cessary for investigation of nom-metallic mi-
nerals was requested at that time as well as
technical magazines and study tours to world
imovn producers of these materials,

It 1s difficult to measure the level of
Institution Beilding but it can be said that
the Project (Phase I.) was the base for futu-
re very good performance of the Institute in
the field of non-metallic minerals., On the end
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ol Phase I. the PMS section (section for dres-
sing and beneficiatior of mineral raw mate-
riala) of the Inatitute previcusly oriented
Imndred per cent on metallic minerals dres-
sing worked practically 70% on non-auetallic
problems, Level of knowledge of local specia-
lists in this field of activity increased,

Good results achieved during the impls-
mentation of the Project were reported in the
Terminal Repcrt which was submitted to the
Government of SFR Yugoalavia in September 1978
and where was also recommended to continue
with this Froject as Phase II,

From a great deal of non-metallic mine-
rals which were treated during Phase I. only
the most important for Tugoslav economy nca-:
metallic mineralsz were treated during the im-
plementation of Phase II., They are: quarts
sand, kaolin, feldspar, and cerzmic as well
as refractory clays. The activity on Institu-
tion Building decreased and was only marginal
while the activity dirsct support in dressing
of selected non-metallic rescurces and their
utilization as well as research and develop-
nent activity were dominant,

All that time known and available depo~
sits of above mentioned minerals were techno-
logically tested under the asaistance of the
suthor of this paper. Potential deposits are
the following:

Bare (3ara3i) SR Serbias

Bela Reka SR Serbia
Bratunac SRBiEH
Bu janovac SR Serbia
Djevdjelija SR Macedonia
Earadevo AP Kosovo
Mesidi AP Vojvodina
Mota jica SR 31 H
Rgotina SR Serbia

Yal jevo SR Serbia
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Laboratory testa of crude materials from all
these deposits were finished ard technoiogi-
cally best deposits selscted. Eowever, two
more daposits were found and laboratory tes—
ted in 1983. They are:deposit Konic (pyrop-
hylite, SR BiH) and deposit Karlovac (quartz
sand and kaolin,SR Croatia).

On the basis of laboratory tests and re-
salts it was clearly stated that for a high -
qualiiy quartz sand production deposits 3are,
Bela Reka, MesiZi, Rgotina, Valjevo and Kar-
lovac can be used.

Por the production of kaolin deposits
Djevdjelija, Karadevo, and Motajica were se-
lected as the best ones. Kaolin from the de-
posit Bela Reka is actually a by-product and
its production is limited in accordance with
the production of high quality quartz sand to
approxiaately 8 - 10,000 tons per year, Simi-
lar situation is with kaolin from the locality
Karlovac where the produnction might be about
25 = 30,000 tons per year.

Kaolin from the deposit Bare (Gara3i) is
suitable for refractory industry only becau-
se it has a higher contant of Fe compounds
which cannot be decreased to a for fine cera-
mniec or paper industry acceptabls lLimit.Pyro-
phylite from the depnsit Konic is suitable as
filler in paper industry because of its high
whiteness and low abrassion,

Feldspar can be produced from crude raw
materials of Bare, Bujanovac, Karadevo, Measi-
&1 and Motajica deposita. Becasuse the crude
raw materials ¢f particular deposits geologi-
cally differ potassium feldspar on one hand
a8 well as nearly pure sodium feldspar om the
other hund can be produced, For example depo-
sits Bare (Gara3i) and Mesi¥i give high que-
1ity potasainu feldspars while Jdeposit Buja-




novac and Karadevo are typical deposits for
Na-feldspar. From this point of view the Tu-
£08lav customers and expor’ will have & gocd
choice in produced feldspars qualities,

The situation in refractory and ceramic
white burning clays is still not satisfactory,
It is the truth that SFR ¥ngoslavia has a lot
of clay deposits which unfortunately are ba-
sed mostly on the mineral montmorillonite ari
their content of iron oxides is rather high
80 that after firing they give a brown colour
t0 the products. Only few clays e.g. JoTano—-
viZa Brdo dark oclay are of excellent quality
and can be used as ceramic clays especially
for casting processes.,

Lack of good quality refractory clays
forces the factory “"Samot" at Arandjelovac to
use the kaolin Baxre¢ (Garaii) instead of up to
now used and presently exhsusted Budowvei clay.
Many other clays might be suitable for cermmic
and refractory industries but they need dres-
sing either usiag washing or magnetic separa-
tion. In mny opinion both dressing processes
are t00 expensive for ordinary clays and it
can be said that their price after dreassing
will increasze nearliy to that of dressed kaolin.

On selected deposits laboratory resulta
were cexriified by semi-industrial, industrial
or pilot plant tests. The industrial tests’
results obtained were used for elaboration of
fina: technological processes and for elabo-
ration of obligatory investment studies. The
dressed minerals were nsed for laboratory,lar-
ge laboratory, svemi-indusitrial or industrial
tests in utilization of these raw matsrials
by local industries, particularly in the pro-
daction of porcslain utility ware, sanitary
ware, glass, poroconcrete, casting moulds pre-
paration, production of submerged tubes for
contimous steel casting, production of sag-

8 and ribdbed slabs for wall tiles and floor
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tiles industries, production of electromel-
ted quartz, productiom of refractories (fire-
bricks and high alumina bricks),as filler in
paver industry,etc.

41l these tests were done under the m-~
pervision of the author and were in final sta-
ge successful, On the base of these tesss par-
ticular technological processes were olabora-
ted using mainly local raw materials.Excep-
tiom is in the productiom of ribbed alabs in
*malcorit" quality for which a good quality
talc should be imported.

That means that SFR Yuogoslavia will aftsr
erection of recommended factories be selfsus-
taining in ths production of quartz sand and
kaolin of all required qualities. Production
of feldspar which is bind with the productim
of local kaolins or quartz sands on all depo-
sits of kaolinized granites will overgrow lo-
cal consumption and should be exported. This
will not make any difficulties because felds-
Pa&r is a very valuable mineral which is in de-
ficiency in the whole world and is necessary
not only for the production of ceramics but al-
30 for the production of variocusz types of glas~
ses and it can be also be used for the produ-
tion of potassium fertilizers.,

It is evident thet the UNDP Projects cle-
arly and systematically show the way to bring
SFR Tugoslavia to self-sufficiency in these
three basic non-metallic minerals. This sta-
tement is based on complete laboratory results
from all deposits mentioned above as well as
on the seni-industrial, industrial, and pilot
plant testa performed om selected deposits,
Based on this knowledge the following recom-
mendations were formilated:

Utilize for industrial production of quartz
sand the monominersl deposi’ Oblaci and recon-




struct the factory "Kvarc" Rgotina in such a
way to conform to the new techmological pro-
cess preparsd for this deposit.

This recommendation is alrsady fulfilled
reconstructed factory has the capacity 760.000
tons per year and is in the full operatiom.

i1, Erect a new factory preducing high qua-
1lity quartz sand from the monomineral - deposit
Bela Reka. Except quarts sand %o produce also
kaolin as by-prnduet which is present as was-

hable impurity in guantity of approximataly

Also this recommendation is practically
fulfilled because a new factory with capaci-
ty of 450,000 tons per year is under comstruc-
s tion and is expected to give the first pro-
ducts énring 1983 year. This capacity will al-
so give about 8 - 10.000 tons of kaolin which
may be used in t'ine ceramics productiocnm.

iid. Utilize for industrial production of
quartz sand and high quality potassium feld-~
spar the deposit of kaolinized granite "Nesi-
Zi" near Vriac. The waste - low quality kao-
1ip with a high contant of colouring irom co-
mpounds - can be used in the ceramic factory
at Bela Crkva for the production of acid re-
sisting products (acidproof bricks and tiles),
or for the production of facade tiles.

A Tender for supply of equipment for a
factory with the capacity of 200.000 tons
psr year was opened and announced in Govern-
pent Gazzete in July 1982. Negotiations with
equipment suppliers was not yet finished . How-
ever, official announcement of the Tender is
actually acceptation of the recommendation.

iv. Eetablish the productiom of 100.000 tons
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of kaolin and 120.000 tons of high quality
feldspar per year from kaolinized granite from
the deposit Bare (Garasi). Utilize this kao-
lin for the production of firebricks and high
alumina bricks at the factory "Samot" Arandje-
lovac,

This reccamendation will be definitely
realized beceuse "Samot" Arandjelovac has no
other available raw material for the produc-
tion because the deposit of Budowvel clay used
up to now is exhausted. By-products are gquartz
sand and mica which is of a low quality and can
be used only for the prodmction of welding e-
lectrodes.

. Erect a kaolin dressing plant for the ca-
pacity of 30.000 tons/year at Kosovo using as
crude ore kaolinized granite from the deposit
Karadevo, As by-product produce sodinm-potas—
gium feldspar of a good quality as well as
quartz sand which can be used for the produc-
tion of poroconcrete (Siporex type).

RIX Karadevo the owner of the deposit is
now prepering financial comstruction and eva=-
luating offers received from four possible e~
quipment suppliers. The erection of the face
tory is expected to start in 1983 year.

vi. BEstablish production of 3.700 tons/year
of porcelain utility ware at Xosovo within
the framework of RIX Karalevd entaerprise u-
tilizing for the body composition about 5C%
of its own dressed kaolin (see point 5).

This reccmmendation was also accepted
and a detailed investment study based on our
tachnological study is under preparation,

vii. Establish production of 100,0G0 m3 po-~
.~ rnconerete (Siporex type) and utilize for




viii.

this production the waste sand {see point 5)
reuaining after kaolin washing and feldspar
and mica frota flotatiom.

The recommendation wes accepted and nego-
tiations are being done betveen RIK Karadevo
and other possible potential producers of bui-
lding materials at Kosovo,

Erect a kaolin dressing plant for the ca-
pacity of 30.000 tons/year at Bosansky Koba3d
(SR BiH) using as crude ore kaolinized grani-
te from the deposit Motajica. As by-product
produce high quality potassium - sodium feld-
spar, quartz sand and mica.

This recomendation is still discussed
in spite of the fact that the kaolin washing
plant is expected to build the base for estab-
lishment of fine ceramic industries (porce-
lain utility ware and sanitary warse) in the
gsocialistic republic Bosma and Herzegovina.

Utilize for industrial production of
quartz sand the monomineral deposit Karlovac.
Zxcept quartz sand to produce as by-product
kaolin which is present as washable impuri-
ty in quantity of approximately 6-T%,

This recommendation was accepted and it
is expected to start with the capacity of
500.000 tons per year what gives except high
quality fine quartz sand also about 30,000 %
of kaolin suitable for ceramic industry.

3stablish production of 50.000 tons per
year of dressed pyrovhylite which will be used
as filler in papsr industry. The dressed pro-
duct has an excellent whitenesa (above S2%ELR)
and a low abraasion %est.

Intensive discussions about technolcgical
process and necessary equipment are in the cour-

se,




xi.

xii.

xiii,

Bstablish production of 30,000 tons per
year of dressed kaolin at Djevdjelija (SR
¥acedonia) using as crade ore kaolinized da-
cite from the deposit Novo Eonjsko. This qua-
11ty of kaolin is suitable for paper industry
as filler or for ruobexr and cabel industries.

This recommendation is not yet accepted
bu? intensive geological survey on the depo-
8it 1s before its finishing.

Por the Institute for Technology of Nuc-
lear and Othsy Mineral Raw Materials which was
the Government Implementing Agency were for-
mlated the following recommendations:

To contirme in follow-up of technical and
technological solution of every non-metallic
problem using uemi-industrial or pilot plant
results as the base because it 13 essential
that the dresaing methods applied are related
to the end-use of the dressed raw materials
in such a way that reasonsble balance between
the quality and their cost ahould be reached,

To contimme in increasing of kmowledge
and education of the Institute’s scientific
workers, specialists, and technicians in the
finld of dressing of non-metallic minerals
and their utilization among others also through
the bilateral collaboration with CKZ Prague
and VUHK Bratislava which wag established un-
der the activity of the Projects.

To prevare also in future technical lec-
tures and scientific papers for various se-
minars, symposiums and congresses either lo-
cal or with intermational participation about
dreassing and possible utilization of local
dressed raw materials, This activity can also
2ake a good publicity to the Institute and
help to stabilize the leading possition of
the Institute in the field of non-metallic




minerels not only in SR Serbia but also in
Tugoslavia as a whole.

To be in a very close contact not only
with actual but also with potential end-users.
Mlfilling of this recommendation will lead
$0 the extension of utilization of local dres-
sed raw materials by local industries sxd
will help to stop import of these raw mate-
rials to the country.

To find any possible way to equip the FMS
Section of the Institute with the pilot plant
equipment for dressing (washing) of kaolins
with a capacity of atout 1,0 - 1,5 <ons of
dressed product per hour. Pilot plant equip-
ment of similaer capacity for froth flotation
is already in possession of the Institute and
being combined with kaolin washing pilot plant
equipment will give the possiblility to solve
all technical as well as economical prcblems
in the productiom of local kaolins,
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1.) The author of this report was attached
to the Project IP/YUG/73/C03 “Industrial U=-
tilization of Non-ietallic Minexrals" on 30.
Oc*~ber 1977 that means practically nine
months before its finishing. During this pe-
riod he worked intensively exce-t on his dai-
17 routine work also on future progremme and
together with the representatives of local
industry and the Institute 1t was decided to
devote the activities of the follow=-up pro-
ject to four main raw materials, thelr dres-
sing and industrial utilization.

2.) With this clear idea for fiture work Pha-
se II, of the rroject was on the end after
mtual discussions accepted not only by the
Government of SR Serbia but also from the re-
presentatives of UNIP and UNIDO, The appoint-
ment of the expert was several times exten-
ded@ so that he was present not only during
the whole time of the implementation of Pha-
se II. but alao one more year under the Pro- ‘
ject DP/YUG/82/004 "Production and Utiliza-
tion of quartz, feldspar, kaolin, and clays
in 3FR Yugoslavia",

3.) The intermational expert as well as local
project:and Institute’s personnel were in a
very close collaboration with local industries.
It was very soon ascertained that the procuc-
tion in existing as well as newly built fac-
tories is based mainly on imported raw mate-
rials tlms increasing import to the country
and spending of convertible currency in spi-
ta of the fact that SFR YTugoslavia nas many
local deposits of these raw materials not be-
ing used up to now. Therefore during Phase I.
of the Projsct all available non-metallic raw
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materials were accepted for testing and dres-
sing so that on the end of Phase I. the situ-
ation seemed to be little chaotic. iActually
the Institute’s staff being in the very be-
ginning more metallic that non-metallic spe-
cialists were trained in dressing and utili-
zation of all available non-metallic raw ma-
terials in accordance with the main activity
of Phase I, - Institution Building.

4.) Duripg the operation of Phase II. it was
necessary as recommended by the expert to con-
centrate the capacity of the Project and also
the capacity of the Institute as its impls-
menting agency to only few selected non-metal-
lic minerals which are in the biggest demand
and are also most important for the country
and local industries.

5.) So it was decided to concentrate the ef-
fort on beneficiation and utilization of quartz
sand, kaolins, fsldspars, and refractory and
ceramic (whites burning) clays. This decissi. n
was also supported not only with the critical
situation in supplies cf kaolin on the BEuro-
pean market but a’so with the programme of
stabilization announced by the federal Govern-
ment of SFx YugoslavTia,

6.) That moment was actually the milestome

ia the fulfilling of immediate as well as de-
velopment objectives. Local industries’repre-
sentatives saw that the project is comming
with progressive but realistic ideas how to
increase utilization of local dressed raw ma-
terials and that these ideas are realized
first in laboratory, later in large labora-
tory, semi-industrial and finaly in pilot
plant or industrial scale with a good success,
Local indastries joint the Instiiute and sup-
ported ivs R+D activities financislly what
s actually the basic condition %o brizg the
whole actter to a succeasful end.
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7.) The UNDP contributions were mainly utili-
zad for procurement of some special equipment
items and later for spare parts for them. As
far as special equipment items ars concermed
the most important one was the wet high gra-
dient high intensity magnetic separator which
was supplied by UNIDO in the middle of Phase
II, Because it was known that many local raw
materials such as feldspars, kaolins, clays,
and others contain a higher content of iron
compounds than allowed by JU Standards or than
required by local industries their dressing
by magnetic separation was a necessity.Actual-
ly it can be said that many deposits of kao-
lins and clays were knovwn for a long time and
could not be exploited and utilized because
final products were not competitive as far as
their quality and namely content of colouring
iron oxides is concerned with similar impor-
ted materials. From this point of view supply
of the wet high gradieant high intensity mag-
netic separator was another milestons in suc-
ceasful implementativa of the project what
means in successfunl dressing and perticular-
ly iz successful utilization of local crude
raw materials,

8.) The SR Serbia Govermment contribution was
mainly used for payment of locally recruited
personnel including the Project Director and
Project Co-Director, maintenance of existing
premises and equipment ard supply of few new
machines necessary for a smooth continuatioa
of the project activities,

9.) Instituts’s premises and aquipment toget-
her with the equipment supplied under the Pro-
jects made a good base for successful imple-
mentation of all programmed activities, Name-
1y Institute’s semi-industrial and nilot plant
aquipment for Zroth flotation with a capaci=-

ty of 1,5 tons per hour helped to realize all
necessary semi-industrial and pilot plant tests.
Unfortunately similar equipment for kaolin
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and clays dressing (washing) was not avaiia-
ble and all testa had 0 be done sither on
large labaratory equipment of the Instituile
what was very difficult and time consaming
matter or abroad.,

10.) Institute's workers being trained in the
field of ron-metallic minerals were able to
give lecturss on particular non-metallic pro-
blenms on varions Yugoalav and intermational
Syxposiums, Seminars,Workshops,etc. making
in this way a good mblicity for the Institu-
te and also for the 2rojects.

11.) It is evident that the Institute’s acti-
vities in the field of non-metallic raw ma-
terialas will contime (and most probably also
grow) after the departure of the expert.How-
ever, the experts opinion is that a part of
the Institute’'s staff is now able to solve
the ordinary problems themselves. For special
problems which also might appear the expers
is ready to help also in future.
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12.) It has been explained how and wby some

non-metallic minerals were selected and that
a big effort has been givem to their dress-
ing and utilization by local industries.Some
deposits such as deposits of kaolinized gra-
nites are actually complex deposits contai-

ning kaolin as well as feldspar, mica and -

quartz sand. It will be therefore every ie-
posit discussed seperately through an analy-
tical view based on the amthefs opinion and

the results obtained. Individual results are
not given here becausse they can be found in

Terminal Reports prepared for each particu-

lar Phase (Project).

13.) Deposit of kaolinized granite 3are oc-
curs near the village Garadi (SR Serbia).Con-
tent of kaolinite present in the crude ore is
aboat 12-15% and about 8 - 10% ca> be washed
cut without delaminization process. Remaining
3 = 5% should be delaminated first to be able
to wash them out. Xaoiin itself contains about
2,5% - 2,T% of Pe203 which cannot be removed
by wet magnetic separation. However, its ref-
ractoriness in spite of presence of iron o-
xides is high and therefore the washed kao-
lin was recommended for produciicn of fire-
bricks and high alumina bricks at “Jamot" A-
randjelovac, Except many laboratory tests pi-
lot plant test and industrial washing test
was done in CSSR, Management of "Samot" Aran-
djelovac factory plans to build a kaolin was-
hing plant for 100,000 tons pf washed kaolin

yearly.

From economical point of view it was re-
commended to flotate the waste after kaolin
washing and produce also potassium feldspar
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tha content of which in crude ore is about
18%. The quality is excellent and corres—
ponds to the first stage according to JU
Standard. Its production wil. amocunt to
150,000 = 120,000 tons per year in case if
production of kaolin will dbe 100,000 tons,

Alsc quartz sand (29-30% of input ma-
terial) can be produced and utilized as
moulding sand or sand for ordinary glaass
(sheet and containsrs) production. The most
difficult answer is what to do with mica
(biotite type) and the experts recommenda-
tion is to count it as waste because its

quality is very low,

Generally it can be said that deposit
Bare (Garadi) has lower degree of kaoliniza-
tion and therefore the content of feldspar
is rather high. However, a complex utiliza-
tiom of the crude matarial can give also sa-
tiafactory economical results and what is
of the main importance a good raw material
base for the production of firebricks at "Sa-
mot Arandjelovac which is now practically
withoat local raw materials,

14.) Monomineral deposit of quartz sand Be-
la Reka (SR Serbia) contains few parcent of
clay (kaolin) impurities which mst be was-
hed out in orde> to reach the requested qua-
lity of the main product., Washed kaolin what
is actually a mixture of 43% of kaolinite,
424 o7 fine quarts sand and 15% of potassium
E-Peldspar can be used by local industries
in various fine ceramic body compositioms.
Laboratory tests which have been done show
that this kaolin has good casting properties,
a8 low content of colouring (Fe, Ti) oxides
and also other technological results are ve-
Ty promissing,

Quartz sand - actually the main prod ct -

———
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was testad in laboratory and semi-industrial
scale not caly in SFR Yugoslavia but also by
the British Glass Industry Research Associg-
tion and 1s of excellent quality. Analytical
Tesulia speak Ior themselves. They show that
white sand conforming to B.S. 2975, Grade B,
can be produced from Bela Reka crude raw ma-
texrial,

In experis opinior deposit Bela Reka is
one of the best deposits of quartz sand in
Tugoslavia. The end-user accepted all recom—
nendations and started with erection of a dre-
ssing plant the capacity of wiich is expected
%o be 450,000 tons yearly. Simulteneocusly a-
boat 8 - 10.000 tons of above quality ksolin
can be produced. The production is planned to
start qeither end of 1983 or in the very be-

glnning of 1984 year.

15.) Deposit of kaclinized dacite Bratunac
(SR Boma and Herzegovina) is rather saall and
the crude kaolin is presently mined in small
quantities and used without any treatment for
the production of wall and floor tiles. By ma-
gnetic separation of kaolin fraction the com-
tent of iron oxide can be decreased up to 1,02
to 1,10% when fine steel wool matrix is used.
However, the dressed kaolin is still intensi-
vely yellow because iron is presenmt in limo-
nitic form which mekes a thin film around the
kaolinite crystal aggwegates and penetrates
also between the crystal layers.

When chemical treatment #with hydrosaulp-
hid at chloric acid pg 3 is used this thin
limonitic film dissolves and kaolin can reach
whiteness of ELR 46= 87,63 with 0,38% Pe203
content. However, from economical point of
view it is known that price for chemical trea-
tment can be accepted only for production of
coating olays (white pigment). But this is
also not economic to produce from this raw ma-

tarial.




The author of this report means that the
deposit is toco small to start with an econo-
mical industrial production of d-essed kao-
lin. And the reality is that this kaolin can
be used after dressing because of its colouxr
and Fe’’® content for the produstion of Fi-
rebricks omly. Therefore the most economical
utilization is for wall tilee prodmction as
it is done up to now,

16.) Kaolinized granite from the depoeit Bu-
janovec (SR Serbia) passed up to now through
& very poor kaolinization process. Therefore
content of kaoiinite is very low while on the
other hand content of mixed sodium-potassium
feldspar is high - 54% - and its quality is
excellent,. Mixed feldspar f.rom deposit Buja-
novac after separation from crude ore com-
tains 55% of sodium feldspar, 25% potasaiunm
feldspar while the remaining 20% is mainly
free 3107 with a little amount of kaolinite
and impurities. Also dressed quartz sand is
expected to be used in the glaas factory at
Paradin. The end-user started with erection
of a dressing plant with a capacity of 20000
tons of feldspar per year.

Generally it can be said that this kind
of feldspar (sodium-potassium) is used in ma-
ny ceramic factories in Tugoslavie in order
t0 decrease the siatering temperature of the
products. Therefore it was highly recommen-
ded to start with the production of this qua-
lity of feldspar as soon as possible.

17.) Deposit of kaolinized gabro near Djev-
djelija (SR Macedonia) is a part nf a large
Vardar gabro massif., Washed kaolin after ma-
gnetic separation is of excellent quality for
paper industry as filler. It can be also u-
sed in small quantities in ceramic body com~-
positions.Its plasticity and CCS are unfor-
tunately very low,
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It was recommended to build a kaolin
washing plant with a capscity of 30.000 ¢
per year. However, before any investument is
done it would be necessary to ccmplete the
detailed geological survey and approve in-
dunatrial reserves, All above mentioned re-
mlts and reccanendations have been done

on uncomplete and simple geological judge-—
a6ats,.

18.) Deposit of kaolinized granite at Kara-
ZevD near the town Kosovaka Ksmemica (AP Ko-
sovo) is known for a long time and kaolini-
z3d granite used in crude stage for the pro-
duction of floor and wall tiles and in smal-
ler guantities as an addition to various ce-
ranic body compositions. Frum the crude ore
24% of kaolin fraction, 24% of sodium-potas-
sium feldsnar, 1,5% of mica and 51% of quartz
sand waste can be separated.

Eaolin itself bacause it is actually a
mixture of kaolinite and hydrous micas (il-
1ite) has excellent CCS and & very high pla-
sticity and is suitable therefore for sha-
pimg process of ccramic bodies. On the other
nand rheological properties are not so ax-
cellent and organic defloculants should be
used to reach a low viscosity of casting
slips. Kaolin is also suitable for cable
and rubber industries and can be used as
f£iller in paper industry. However, its main
utilization is in fine ceramic industries.
(see also paras 26 and 27).

Peldspar what is actually a mixture of
sodium and potassium feldspars can be suc-
cessfully used in many floor ard wall tiles
productions decreasing the sintering tempe-
rature of final producis. Quartz sand wasde
wmas tewted with maccess in the production
of light porocomcrete (Siporex type). (See
also para 28).




The end-user RIK EKaradevo accepted the
reccamendation to build a kaolin washing plant
with capacity of 30,000 tons of washed kao-
lin per year and a flotation plant with a ca-
pacity of 32,000 tons of froth flotated feld-
spar while 65.000 tons of quartz sand waste
will be used for the production of appraxi-
mately 100,000 m3 of light poroconcrete (Si-
porex type).

19.) Deposit of kmolinized granite Mesi&i (AP
Yojvodina) is actually a secondery deposit

of kaclinized granite heavy soilsd with clay
impurities and containing & high contemt of
Fe°°* compounds. Theresfore the clay fracticz
was not recommended for further dressing.How-
ever, being a amixture of kaolinite and illi-
te it can be used successfully in the produc-
tiom of acidproof slabs, tiles,and bricks in
<a2e new factory at Bela Crkva. The acidproof
test gave the value of 98,T%.

Dressed feldspar by froth flotation 1is
of a very high quality and corresponds to I.
quality of JU Standaxrd for potassium feld-
spar. The content of Pe203 1is after magnatic
separation only 0,09% what means that it can
be used in the production of glazes and gla-
sses, Its chemical composition shows that the
product is practically pure feldspar withocut
any adaixtures.

Als80 quartz sand after magnetic separa-
tion corresponds to a good quality of glass
sand, However, the dressed sand without mag-
netic separation can be used also as moulding
sand in the steel and alloys industries., In
this way it was successfully tested in cast
iron and steel casting factories in Vojvodi-
aa at Kikinda, Vr#ac and Bela Crkva.

Based on the above good results it was
recommended and also accepted to build a new

- —

-
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factory for the production of feldspaxr and
moulding sand with a capacity of 200,000 ¢
per year, Tender for this factory was anncu-
nced in the Government 5Sazzete.

20.) Depo®sit of kaolinized granite Motajica
(R Bosna and Herzegovina) is geologically
rather young and dressed kaolin is therefore
alightly cocarser tham e.g. kzolin Karadevo

or kaolin Djevdjelija. On the other hand this
kaolin is as far as content of mineral kao-
linite is concerned one of the dest kaolins
in SFR Tugoslavia, It can be therefore usad
in combination with any other more plastic
kaolin for the production of fine ceramics,
electroceramica, and sanitary ware, It ia

not suitable for paper, rubber, cnd cable in-~
dustries,

Also dressed feldspar after magretic se~
paration is of a very good guality and it is
a mixture of both sodium and potassium feld-
spars having about 10% of E20 azd 4% of Nag0.
Soch a feldspar can be used not only in the
ceranic body productions but also in the pro-
duction of glasses and glazes,

Quartz sand - feldspar mixture remaining as

a wasts after kaolin and feldspar separation
is as far as Fe203 content concerned pure o~
nough and can be used for any ceramic produc-
tion or for production of ordinary glass pro-
ducts such as e.g. glass containers or sheev
glass, Content of iron impurities can be drop-
ped still more down but the quastion is if

it is economical.This quartz sand - feldspar
mixture can also be used for production of
1light weight bullding materials (poroconire-
te) or simply as sand in building industry.

The end-user wishes to build in accor-
dance with our recommendations a dressing
plant producing 30,000 tomns/year of dressed
kaolin and 50,000 tons/year of drsssed feld-
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spar. Thi: production is expected to be the
raw material base for further futire invest-
ments in the field of ceramics such as pro-
daction of porcelain atility ware amnd vitre-
ous sanitary ware, However, the question is
when enough money will be available for it.

21.) Monominsral deposit of quartz sand Kar-
lovac (SR Croatia) is a deposit of fine quartz
sand contaminated with about 5 - 6% of clay
(xaolinite) impurities which should be was-
hed out to reach the requested quality of the
main product. The guality of washed kaolin
is as far as content of mineral kaolinite is
concerned better than kaolin Bela Reka. The
kaolin fraction contains nearly 70% of mine-
ral kaolinite and content of coloursed impu-
rities is after magnetic separation slightly
over 1% only.

Quartz sand fraction is very fine and
after separation of Ti impuritiss by froth
flotation and magnetic separation also very
pure. It can be used after dressing in the
production of glass as well as in casiing
moulds preparation. The fine fraction of
quartz sand (-60 +10 micrometers) what is
actually the waate can be used as filler or
in the production of light building materi-
als or in the production of various clean-
ing detergents, etc.

Because the deposit is relatively a new
one only laboratory and large laboratorytesis
have been done. Based on the promissing re-
sults obtained the end-user plans to build
a dreasing plant with a capacity of 5C0.000
tons per year what will give about 25-30,000
tons of washable kaolin fraction as a by-pro-
duct yearly.

22.) Quartz sand deposit Bgotina (Oblaci) is
another monomineral deposit of quartiz sand
which appearsd during the time of implementa-
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tion of the projects.After separation and
dressing 84,5% of higa quality quartz sand,
14,9% of potassium fuldspar and 0,6% of was-
te (washable clay fraction) can be obtained.
The washable clay fraction based on mineral
kaolinite is unfortunately hsavy contamina-
ted with colouring oxides and cannot be suc-~
cessfully dressed by magnetic separation,
However, there is the possibility to use it
similarly as the waste from deposit MesiZi
what means in the ceramic factory at Bela
Crkva.

Quartz sand as the main product has a
very low ocontent cf Fe203 without magnetic
separation and is of a very good quality and
is ordinary used for the glass production
as well as for steel and alloys casting mould
preparation, However, the content of colou-
ring iron oxides can be atill decreased by
magnetic separation so that the guartz sand
may be used than for production of special
kinds of glass such as optical glass,pharma-
ceutical glass, IV screens, estc,

There is only ths difference of 0,22%
of K20 + Nas0 to be called the I.quality po-
tassiun faldspar in accordance with JU Stan- ,
dard, Content of Fe03 and Ca0 also permits
%o place this product under I.quality potas-
sium feldspar. It is produced by froth flo-
tation after washing out the clay fracticn.

The end-user accepted all recommenda-
tions and started immediately with the re-
construction of the factory to satisfy the
obligatory technological process worked out
in the Institute. The production is now in
a full operation and gives together with
the o0ld part of the factory the capacity of
1,400,000 tons per year, This is a good e-
xample of collaboration between the project,
Institute and investitor (end-user). The re-
galar production goes smoothly.
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23.) Deposit of pkyrophylite at Konic (SR Bos-
na and Herzegovina) is imown for a long ti-
me. However, only a small part of the depo-
sit was pure enocugh to start with its explo-
itation while the base of the deposit was
contaminated with colouring impurities. New
methods of dressing especially dressing by
magnetic separation allow utilization of the
whole deposit,

Separated and by magnetic separation dre-
ssed pyrophylite is according to the tests
of the Institute for Pulp and Paper in Ljub-
ljana excellent filler in paper industry.Its
whiteness is extremely high and reaches 83,5%
by Elrepho. Abrassion is 1low and the dressed
raw material can be used 2lso in high speed
paper production machines,

¥any recammendations of the anthor of
this report wers accepted during the prepara-
tion of final obligatory techaological pro-
cess, The end-user expects to start with a
production of 85.000 tons of dressed and mag-
netically treated pyrophylite per year what
is in experts opinion to much for SFR Tagos-
lavia for only local use. The paper indastxy
consumes about 50,000 toms of filling clay
yearly, However, 1t is believed that a very
high whiteness of the product will help to
place the surplus of the production on the E-
uropean market,

24,) Deposit of Black Clay JovanoviZa Brdo (SR
Serbia) is very interesting because the clay
is actually a white burning clay which is in
the raw stage contaminated with huminats and
algeas. Therefore alsv its rheological pro-
pertiss are excellent. There are only few
clays with similar good ceramic properties

in Tugoslavia and therefore it was recommen-
' ded to obswrve this clay for the production
of vitreous sanitary ware and for the produc-
tion of electroceramics.
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Ihe clay itself is based on ths mineral
kaolinite and is very fine. Therefore its
plasticity is alao good and its strenght is
high, Based on this very good properties it
was used as one of the main local components
in laboratory and semi-industrial trials om
sanitary warc production (see also paragraph
27) and ribbed slabs production (see para -
graph 23j,

The owner of the deposit - Zorka 3abac
enterpriss - immediately accepted the remom~
mendation and the Elack Clay is mined sepa-
rately and deposited on a special deposit
while the white clay which is used in the pro-
duction of floor tiles is further mined with-
out intarruption.

25.) Laboratory testing of clay deposits "Cr-
ni vrh"*, “Slatina I and II", "Rudovei®,"Vlia-
sotince","UMA", and other have been finished.
However, it should be said that no one of them
(except Rudovei - podina which is unfortuna-
tely now hidden behind the newly deposited wa-
ste upper layers) is a good quality refracto-
Ty clay and it seems that only production of
kaolin at Bar» (Garasi) can satisfy the re-
quirements of “Samot" Arandjelovac factory om
refractoriness which should be equivalent to
PCE 32 - 34. Above mentioned clays are mainly based
on mineral illits and montmorillonite and are
contaminated with coloured impurities and their
refractoriness is far bellow the requirements
for quality firebricks. '

It i3 evident that the situation in re-
fractory clays is not satisfactory and only
further geological survey can help to solve
this problem. It is said that good quality
clays are near the town Dimitrovgrad near the
Bulgarian border but samples of these clays
never reached the Institute in Belgrade,

26,) On the field of utilization of local dres-
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sed raw materials the Iirat activity was de-
voted to the production of porcelain utility
ware, Many combinations were tested using va-
riocus mixtures of local kaolins and other raw
materials.

The btest results were found with mixtu-
rea of kaolin Xarafevo with kaolin Bela Reka
(or kxaolin Motajica). Addition of dressed
pyrophylite helped to increase the bright-
ness of the body after firing. Laboratory
tests were repeated several times in order
t0 be sure that the composition is good. On
the end ar industrial test on production of
porcelain utility ware was done in CSSR at
the factory "Karlovarsky porcelan", The in-
dustrial test certified the laboratory re-
salts. On request of RIK Kara&evo technolo-
gical part ¢f Investmeat Study for a capaci-
ty of 3.700 toms of porcalain utility ware
was elaborated under the guidenance of the

sxpert,

RIX EKaracdevo plans to tmild first the
kaolin washing plant as mentioned in para 18
and immediately contime with erection of
porcelain utility ware plant which will use
about 50-60% of locally dressed kaolin. Ra-
maining 40-50% shouli be supplied from ot-
her local deposits so that the body composi-
tion will be composed completely from local
dressed raw materials,

27.) Also sanitary ware production can be ra-
leased from import of kaolins and clays from
abroad., After testing of many body composi-
tions in laboratory scale the following as
the best one was selected: 18,0% karadevo ka-
olin, 17,0% Bela Reka kaolin, 22,5% Jovano-
vi%a Brdo Black Clay, 26,0% Jovanovia Brdo
White Clay calcined, 12,0% fsldspar Prokuplje
and 4,5% quartz sand Bela Reka,

The nroducts correspond as far as their
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quality 1s concerned with ordinary produc-
tion of Keramika Mladenovac where all pro-
ducts were glazed with industrial glaze and
fired in the industrial tunnel kiln. Even it
can be said that the products of our sompo-
sition had lower water absorption which did
not ovarcome 0,5%.

The body compositiorn recommended for sa-
nitary ware production was accepted dy Kera-
mika Mladenovac and with alight changes (be-
cause of different firing temperature) also
by Jugokeramika Zagreb. Both are now waiting
for the industrial produetion of necessary
kaolins.

28,) VWaste after kaolin waahing and feldspar
froth flotation from Karalevo depogit was re-
quested to be utilized and in sach & way to
utilize practically 100% of crude ore (except
2% of magnetic waste and 1,5% of mica) input.
After basic tests it was recommanded to uti-
lize this quartz sand waste for the produc-
tion of light poro—concrete (Siporex type).

The industrial test has been done at
Kaznejov (CSSR) near the town Pilsen and a-
bout 25 .of poroconcrete produced during
one Saturday and Sunday. The ready porocomn-
crete was partly transported by a lorry back
t0 Karadevo.

The properties ¢f industrially produced
poroconcrete were excellent. Specific gravi-
ty was 0,65 g/cm3 and the cold crushing stre-
nght (CCS) was 37 kp/cm“ while the Standard
requires 30 kp/cm?. In this way was indust-
rially certified that all components rscei-
ved by dressing of kaolinized granite Karade-
vo can be utilized for some productions,

29,) Preparation of final obligatory techno-
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logical process for industrial production of
ribbed alabs for wall and floor tiles glost
firing in SITI kilns was requested from Zor-
ka Sabac enterprise. In the productiom of
floor and wall tiles Zorka Sabac has two SI-
?I kilns and they must replace in average

8 = 12 pieces of these ribbed slabs daily
because they are rejected. Ihese slabs are
imported from Italy and are very costly be-
cause they are produced in mullite—cordie-
rite quality.

A mmall productiom of these slabs for
the own consumption only is expected to be
established in the cersmic factory at Sabac.
The products will be produced by casting
slip method in plaster-of Paris moulds.Few
body compositions corresponding to mullite-
cordierite qualiiy based as much as possib-
le on local raw matsrials were teasted and
the best one selected for industrial produc-
tion. Except imported talc all other compo-
nents of the selected body composition are
local. The slabs prepared in large laboratosy
trial were fired to the temperature of 1380 °C
and are tested now in the industrial SITI
kilns for their life.

30.) Body composition for saggars for wall
tiles glost firing was also prepared using
local talc and various semi-refractory clays.
The production was expected to be realized
at Samot Arandjelovac factory. In spite of
the fact that the results were good the rea-
lization of this problem did not take pla-
ce because the Semot factory lost interest
in this production. A new factory producing
only car furmiture is believed to be built
in a pear future. In that case also this
problem will come to its realization.

31.) The author of this Report prepared ma-
ny body compositions of facade tiles and fa-
cade bricks which were requested by many lo-

-
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cal tile and brick factories.However,in spi-
te of the fact that the results were promis-
sing the ideas on production of facade tiles
was not realized up to now, Bedy compositioms
calculated by the expert are deposited in

the Institute for any possible use in future.

32,) The UNIP Projects and through them al-
80 the author helped the Institute to reach
gradually the leading role in techmnical mat-
ters connected with the beneficiation and
dressing of kaolins, clays, feldspars, and
quartz sand not only in the soc. republic of
Serbia but in SFR Yagoslavia as a whole.Es-
pecially in kaolin dressing problems and in
wet high gradient megnetic separation prob-
lems the Institute is The supreme one among
other institutions in SR Serbia.

33.) Through a very close collaboration bet-
ween the expert and the staff of the Insti-
tute on all project activities the knowiedge
of local specialista increased so that they
are able now to contime themselves in pro-
blems of dressing and beneficiation as well
a8s in the field of utilization of non-metal-
lic raw materials especially those selected
during the implementation of Phase II., The
expert prepared also together with local ataff
many papers and lectures which were presen-
ted on various local and internmational semi-
nars and symposiums,

34.) The expert had also a big influence in
establishing of bilateral collaboration bvet-
ween the Czechoslovak Ceramic Works in Pra-
gue and the Institute as well as between the
Inatitute for Basic Refractories (VUOHK) in
Bratislava and the Institute (ITHMS). Among
rther activities training of Institute’s

specialists in VUK Karlovy Vary can be men-
tioned as 4 good example of this bilateral
collaboration.
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35.) Bstablishment of a good collaborationm
between the expert and all end-users helped
in a smooth contimation of work on each
particular problem. End-users accepted to
pey all neceasary large labaratory, semi-in-
dustrial, industrial or pilot plant tests

to ensure themselves about the quality of
expected and possible future products.




III. RECOMMENDATPTIORN S.
P cocecevrrovccncnssscesancorovooeowy

Baged on the results obtained and men-
tioned in chapter II,Findings s3 well as in
previous technical and terminal reports and
the own experience accummlated during the im-
plementation of the projects the following
recomnendations can be formmlated:

36.) Utilize for industrial production of
quartz sand the monomineral deposit Oblaci,
Reconstruct the factory "Kvarz" Rgotina in
suck a way to0 conform to-the new technologi-
cal process worked out for this deposit in
the Institute. Introduce froth flotation of
impurities and feldspar and incresse so the
quality of the main product - quartz sand,

This recommendation was completely ac-
cepted and is already fulfilled. The recon-
structed factory has the capacity 760.000 ¢
per year and is in a full operation for two
years and together with the old part (depar-
tment) produces about 1,4 million toms yearly.

37.) Erect a new factory producing high qua-
1ity quartz sand from the monomineral depo-
8it Bela Reka according to the obligatory
technological process prepared and tested un~
der the activities of the projects, Except
quartz sand to produce also kaolin as a by-
product which is present as washable impuri-
t7 in a quantity of approximately 2% in the
crude raw material.

Also this rescommendation is practically
fulfilled because a new factory with a capa-
city of 450,000 tons per year is under con-
struction and is expected to give the first
quartz sand products during 1383. 4 full pro-

-
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duction is expected in 1984. This capacity
will also give about 8-10,000 tons of kao-
lin fraction which was tested as a suitable
one in the productiom of fine ceramics.How-
ever, washing plant for kaolin prodaction
is not up to now fully financially covered.
Agreements with some ceramic producers to
cover partly the factory erection expenses
1s under negotiations.

38.) Utilize for industrial production of
quartz sand and high quality potassium feld-
spar the deposit of kaolinized granite "Me-
8i&i" near Vr3ac, for which the detailed te-
chnological wroduction process was worked out
in accordance to pilot plant results obtai-
ned. The waste - low quality kaolin with a
high content of Fe203 - utilize for the pro-
duction of acid res.ating producta (acid-
proof bricks and tilea) or for the produc-
tion of glazed facade tiles in the existing
factory ot Bela Crkva or as replacement for
montmorillonitic and therefore unsuitable
clay Ensid which is used now in the ceramic
production,

This recommendation was accepted by the
Committee for Energy and Raw Materials of the
Government of AP Vojvodina and a tender for
supply of equipment for a dressing plant with
froth flotation for a capacity of 200,000 ¢
yearly was opened and announced in Govern-
ment Gazzete in July 1982, However, finan-
cial negotiations with selected suppliers a-
re not finished yet,

39.) Bstablish the production of 100.000 tons
of kaolin and 120.000 toms of high quality
potassium feldspar yearly from kaolinized
granite from the deposit Bare (Gara3i).About
50% of kaolin production separate bellow 40
nilimicrons and so produce low grade kaolin
with refractoriness PCE 30/31 and 50% of kao-
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lin production separated bellow 11 microme-
ters and produce high quality kaolin with re-
fractoriness PC3 33/34. Utilize this kaolin
for the production of firebricks and high a-
lumina bricks at the factory "Samot" Arand-
jelovac., In case if the waterabsorption of
kaolin grog will be after firing too high
mix the washed kaolin with dressed Rudovei-
podina clay and stabilize in sach a way pro-
duction of high quality grog.

This recommendation was accepted and
will be definitely realized because "Samot"
Arand jelovac bas no other available and sui-
table raw material of higher quality for the
production of grog and firebricks because the
deposit of Rudowvei clay used up to now for
ordinary production is exhausted, Howsevsr,ve-
ry detailed tests on nixing of kaolin and dre-
ssed Budovei clay should be done in order to
“"squezze" the optimal properties of both raw
materials.

It is to be mentioned that by-products
are quartz sand recommended for utilization
as moulding sand or sand for glass contai-
ners production or suitable for building in-
dustries and mica which is of a low quality
and can be used only for the prodnction of
welding electrodes. However, consumption of
mica for this production is not too high,

40,) Erect a kaolin washing and dressing
plant for a capacity of 30,000 tons per year
at Eosovo using as crude ore kaolinized gra-
nite fron the deposit Karadlevo. Kaolin should
be separated bellow 10 micrometers and nzag-
netically treated in order to decrease the
content of iron compounds.

Por complex utilization of kaolinized
granite to produce by froth flotation sodium
potassium feldspar of a good quality. Quartz
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gsaLd waste after flotation utilizs for the
producticn of light poroconerste (Siporex
type). Eaolin produced from this deposit is
a typical ceramic ksolin (for fine ceramic
production) because it has a very good pla-
sticity and high CCS (strenght) after drying.

The end-usgser and alsc the owner of the
deposit accepted this recommendation. Invest-
ment study with a final obligatory technolo-
glcal process was prepared in accordance with
the ramlts obtained during the semi-indust-
rial tests. Preparation of financial const-
raction for investaent and evaluation of of-
fers received from four possible suppliers
is in the course. It is expected that erec-
tion of the factory will start in the begin-
ning 2f 1984.

41.) Bstablish production of 3.700 tons of
porcelain utility ware at Kosovo within the
framework of RIK Karadevo utilizing its owmn
dressed kaolin (see recommendation under pa-
ragraph 40) as well as other local raw mate-
rials. The best combination seems to be a mi-
xture of kaolin Karadevo with kaolin Bela Reka
or kaolin Xaradevo with dressed and calcined
pyrophyllite and quartz sand. It is also re-
conmended to use slightly opacified glaze
with addition of cirkonia or cirkonsilicate.
Laboratory, semi-industrial and industrial
tests approved utilization of kaolin Karade-
vo for this production.

This recommendation was also accepted
by the management of RIX KaraZevo enterpri-
se. Detailed investment study based on our
technol.ogical study is now under preparatiom.
This investment w'1ll be realized immediate-
ly when kaolin washing plant will start wita
the production of dressed kaolim.

42.) In order to utilizo also the quartz sand
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wasts after the froth flotation of feldspar
for complex utilization of Xaralsvo kaolini-
zed granite it is recommended to establish
a production of 100,000 - 120,000 m”per year
of light poroconcrete (Siporex type). Ths
quarts sand is actually a mixture with feld=-
spar which is mot posaible to be flotated
because the crystals of both minerals ars
grown together and fine milling of this ma-
terial to release the feldspar crystals and
80 more Or less purify the quartz fraction
will bhelp but quartz sand c¢f sach a finesse
cannot be used either in glase nor in sand
nould for steel casting. Production of poro-
concretes is therefore the bosst way for its
utilization, Otherwise it can be consumed as
an ordinary quartz sand in building industry.

Our recommendation waa accepted and ne-
gotiations are being done between RIK Kara-
Sevo and other possible potential producers
of brilding materials at Kosovo. Results of
the industrial test made in CSSR with this
waste sand fully certified a high quality of
produced light poroconcrets,

43,) Erect a kaolin dressing plant for a ce-
pacity of 30,000 tons per year in SR Bosna
and Herzegovina at Bosansky Koba3 using as
crude ore kaolinizesd granite from the deposit
dotajica., As by-producta produce high quali-
ty potassium-—-sodiunm feldspar, quattz sand and
mica. Laboratory tests with dressed kaolin
and feldspar made in the Instituie as well as
semi-industrial testa made by Jugokeramika
Zagredb certified the quality of both dressed
components. Quarsz sand is saitable for the
production of ordinary sheet glass and glass
containers,

This recommendation is still discussed
on the level of Govermment of 3iH in spite of
the fact that the kaolin washing plant is ex-
pected to build the base for establishment of




fine ceramic industries (porcelain utility
ware and sanitary ware) in the soc. repub-
lic Bosna and Herzegovina.

44,) Utilize for industrial production of
quartz sand the crude ore from moncmineral
deposit EKarlovac. The quartz sand is finer
and can be used for presparation of precise
sand moulds as well as in glass industry,
Except quartz sand to produce kaolin which
is present as washable impurity in the cru-
de ore in quantity of approximately 6-7%.
This kaol.n can be used in ceramic industry
as partly replacement of imported kaolins,
It seems to have sufficiemnt plasticity as
»sll as good CCS (cold ocrushing strenght).

This recommendation was accepted and
the end-user expects to start with the capa-
city of 500,000 tons pexr year what gives ex-
cept high quality fine quartz sand also a=-
bout 30.000 tons of kaolin suitable for cera-
mic industry. The enterprise Jugokeramika
Zagreb 1s interested in these both compo-
nents for the production of porcelain hotel
ware and sanitary ware because this deposit
is relatively close to the ceramic factories,

45.) BEstablish production of 50,000 tons of
dressed pyrophyll.ilte which will be used as
filler in paper industry. The dressed product
after magnetic separation has a high whiteness
above 82% ELR and a low abrassion test. The
expert beiieves that this row material can be
after separation bellow 2 milimicrons used
as coating clay (white pigment) if rheologi-
cal properties are good., It is recommended

to test also this possibility because white~
ness of this raw material is very promissing.

Intensive discussions about the capaci-
ty, obligatory technological process, and ne-
cessary equipment are in the course. The ex-
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pert’s opinion is that the by the end-user
recommended cepacity of 86.000 tons per year
is too high for ¥agoslav local consumption
in paper industry.

46.) Bstablish production of 30.000 tons per
year of dressed kaclin at Djevdjelija using
as crude ore kaolinized dacite from the depo-
sit Novo KEonjsko, This quality of kaolin is
suitable for peper industry as filler or for
Tubber and cable industries. However, it is
not suitable for ceramic industry because

its plasticity and cold crushing strenght are
very low. Consumption of paper filling clay
in Thgoslavia is about 50,000 tons/year what
might be covered with the production of dees-
sed pgrophylite and before starting with any
investment on this deposit agreement between
both paper filling material producers is hig-
hly recommended.

Recommendation for this production not
yet accepted tut intensive geological survey
on the deposit is contimuing and it is befo-
re its finishing.

47.) Because the Institute for Technology of
Nuclear and Other Mineral Raw Materials which
is the Govermment Implementing Agency reached
as far as public relations are concerned the
name of one of the best Institutes in the field
of dressing and utilization of non-metallic
minerals in Wagoslavia it would be necesaary
t0 continmue in this activity. From this point
of view the following recommendations were
formulated for the Inatitute:

48.) To contime in follow-up of tecknical
and technological solution of every non-me-
+allic problem using semi-induatrial or Pilot
Plant results as the base because 1t is es-
sential that the dressing methods applied

are related to the end-use of the dressed
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raw materials in such a way that reasonable
balance between the quality and cost shoul:.be
reached.

49,) To continue in increasing of knowledge
and education of its scientific workers,spe-
cialists, and technicians in the field of
dressing of non-metallic minerals and their
utilization among others also through the bi-
lateral collaboration with CKZ Praha and VUEK
Bratislava which was esiablished under the
activity of the Projects,

50,) To prepars also in future technical lec-
tures and scientific papeirs for variocas semi-
nars, symposiums, and cozgresses either local
or with internmational paxticipation about dre-
sasing and possible utilization of local 4res—
sed raw materials, This activity is very im-
portant becsuse it can also make a good pub-
licity for the Institute and help to stabilize
the leading possition of the Institute in the
field of non-metallic minerals thrcugh the who-
le Yugoslavia,

51.) To be in a very close contact not only with
actual but also with potential end-users, In
spite 02 the fact that tbanks to the existing
actual end-users the realization of the Pro-
ject results can be called as more than sa-
tisfactory fulfilling of this recommendation
will lead to the extensioa of utilization of
locally dressed raw materials by local. indus-
try and will, therefore, help to stop import

of these minerals to SFR Yugoslavia,

52.) Tn utilize from UNIDO and UNDP side the
Institute for training of specialists from ot=
her developing countries similarly as was the
case with Mr.lacking of Tanzania.dccept also the
saggestion of the Institute in utilization of
magnetic separator and other equirment for tests
of non-metallic raw materials from other deve-
loping countries,
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IV.CONCLUSIONS.
XXX LITXFITIXXIXIXLTXLINX

To satisfy the requirements of local in-
dustries for gquartz sand factories at Rgotina
Valjevo, Bela Reka, and VrSac (Mesili) should
work with full recommended capacities. Facto-
rieg at Egotina and Valjevo are in a full o~
pe’ ation for more than two years while facto-
Ty at Bela Reka is under erection and factory
at Vr3ac under bidding of machinery. It is e-
vident that in a near future Yngoslavias will

be fully self-sustaining in this material .How-

sver, deposits at Karlovac, Bare, and Motaji-
ca expect also to produce quartz send what
means that the quartz consuming industries
can expand in future without having problems
with basic raw materials.

Consumption of kaolin in SFR Yugoslavia
reaches up to 86.000 tons per year. From thia
amount abrut 50 - 55,000 tons is consumed by
paper industry, 10 - 15,000 toms by rubber
and cable industry, 10 - 15.000 tons by cera-
mic industry and the remaining 5 - 6.000 toms
by other industries.

Production of quartz sand at Bela Reka
will give necessarily about 8.000 tons of ka-
clin as by-produst. Similarly production of
quartz sand at EKarlovac will give about 30000
tons of kaolin as a by-product. A new facto-
ry at Zaradevo which is expected to produce
kaolin for ceramic, cable, rubber, and other
industries is programmed for a capacity of
30.000 tons per year in order the production
to be economical., Than erection of a facto-
ry producing maximum 50,000 tons of dresased
pyrophylite for paper industry (azd a small
amount for ceramic industry) will cover all
the Yugoslavia’s requirements for kaolin not
only in the present times but also in futu-
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re having in mind expansion of comsuming in-
dustries. In such a case erection of facto-
ries at Djevdjelija and Motajica will be ex-
cesgsive,

The factory at Bare (Garaii) cannot be
counted among the kaolin producers because
the 100,000 tons of this dressed kaolin will
be used exclusively for the production of re-
fractories at Samot Arandjelovac factory.From
that what was said above it is evident that
Tugoslavia can be self-sustaining also in ka-
olin production in a very near future., Karu-
devo factory is under bidding, Bela Reka fac-
tory is under consruction and for pyrophyli-
te factory the investment atudy is before fi-

nishing.

As far as feldspar production 1is concer-
ned the situation in SFR Yugoalavia ia as fol-
lows: In present times there are two main pro-
ducers of feldspar - Prokuplje producing po-
tassium feldspar of a very good quality and
Strumica producing good quality sodium feld-

spar.

Except these two existing producers of
feldspar "Partizan" Prilep wishes to produce
50.000 tons per year of high qualitypotassium
feldspar from local syenites available in SR
Macednnia. Technological process for this pro-
duection was elaborated also undsr the guide-~
nance of the UN Projects. Complex utilizati-
on of local granites gives the possibility
to produce also feldspar by froth flotation.
In that case production of

30.000 tons per year on deposit Karadevo
40,000 tons per year on deposit Mesili
120,000 tons per year on deposit Bare and
3C.000 tons per year on deposit Motajica
can be realized or better to say should be
realized in order to emsure economical pro-
duction of yaolins and guartz sands on depo-
sita MesiZi, Bare, and Motajica. Alsc "Feld-
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spar" Bujanovac factory expects to produce
20.000 tons of sodium feldspar.

It is evident that realization of all
above mentioned productions of feldspars
will necessarily lead to the surplus of feld-
spar on local market. This problem should be
solved either through export of feldspar to
other countries or through utilization of po-
tassium feldspar for the production of potas-
ginm feltilizers which problem 1s now occupy-
ing many countries in the whole world,

Prom that what was said above it is e~
vident that the development objectives as
well as immediate objectives of the Projects
were fulfilled. The Institute for Technology
of Nuclear and Other Mineral Raw Materials
was equipped with many useful machines and
apparatus for testing of non-metallic mine-—
rals and the staff of the Institute collec-
ted a great deal of knowledge in this field
of activity. : ‘

However, it is to be mentioned that the
Institute should establish in future also
corresponding equipment for performance of
Pilot Plant tests. Such equipment for froth
flotation is available in the Institute but
pilot plant equipment for clay washing and
dreasing ia not available and to perform pi-
lot plant tests on exisiing laboratory squi-
pment is unpossible and cannot Zlve 30lid
results not only from technological but al-
a0 from economical point of view. Therefore
also all important pilot plant Vests were
done abroad on induatrial equipment,
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Technical Reporta

Annex I.

prepared by the expert during his appointments.

1.)

2.)

3.)
4.)

5.)

9.)
10.)

11.)

12,)

Study on the possibility of the
production of pyrometric comes

Some aspects on the dressing pro-
blems of quartz sand and feld

from the depoait Vladko Pole "Sta-
le"®,

Study on dressing of quartz sand
from Valjevo (Suduge)

Study on dressing of refractory
clay from Zudovei

Pre~feaaibility study on the kao-
lin and feldapar dressing in the

deposit of granite in the Arand-

jelovac basin.

Granite and its use
Bloating effect in keramsit

Production of saggsrs for wall
tiles glost firing from local
raw materials at factory "Semot"
Adrandjelovac.

Pre-feasibility study on the pro-
duction of kaolin at Bela Reka

Study on dreassing of Rudovel
clay - Part II,

Pre~feasibility study on tae
combined production of 3.000 tons
of sanitary ware and 5.000 tons
of utility ware based on dressed
kaolin Bela Reka.

Utilization of local nom-metallic
minerals in Yugoslavia (Seminar)

13.) Pre-feasibility study on the pro-

duetion of 250 tons/year of deco~
rative ceramic at Vojvodina.
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Annex I -« cont.

14.) Report on preliminary tosts with February
white-grayish clay of Zorka Sabac

15.) Report on prolminarg tests
white clay of Zorka Sabac

Report on semi-large labaratory September
scale trial with kaolinized ga-

bro from locality "Novo Komjsko"
Djevdjelija.

Report on semi-la~ge labaratory Decenber
scale trial with clay from 1lo-
cality UMA Djevdjelija.

Report on testing of kaolinized March
granite from depoait Motajica

Local sources of kaolin produc- July
tion in YTugoslavia

Deposits of quartz sands with Novenber
a higher content of feldspar

and kaolin and their full em-

ployment.
Pfechnological stady for produc- March
tion of 3.700 toms of porcelain
utility ware per year at RIX Ka-
radevo.

Tender conditions for a plant August
producing 3.700 t/per year of
porcelain utility ware.

Production of kaolin from lo- March
cal sources

Utilization of “Jovanovila Br- March

16.)

17.)

18.)
19.)

20.)

2a.)

22.)

23.)

24.)

do"”

clay by local industries
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