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The cain purpose of Project is to increase the utili
zation of local resources of kaolins, ~uartz sand, feldspar 
aild cica, Project number JP/YUG/82/004/11-03/32.1.B. 
The objective was to: 

Assist in the development of optimal technologies of 
delamination for selected : ... aolins. 

Recommend industrial equipment I if possi~le continu
ously/ for delamination of local kaolins in order to decre
ase the content of kaolinite in the waste. 

E7aluate from geological and mining points of view 
the deposits of local ka·Qlins and formul~te recommendations 
for their exploitation. 

Duration of the !.".ission was 25 days. 

Laboratory and some pilot plant tests of kaoline dres
sing of local deposits had shown some possible methods of 
its beneficiation and utilization. ·:le recom~end to begin 
exploitation and dressing of kaolin and feldspar on 
~are-Garasi deposit and erect a pilot plrnt on the same 
deposit. In the case of other local kaolin deposits we re
commend to finish the geological prospection and to finish 
semi-industrial tests of dressing the raw kaolin. nesides, 
·.o1e suggest to continue the activation tests of ~:aolin · and 
bentonite and start with the activation of special calcium 
carbona't:e fillers. ile recommend to continue on the IBIDP 
project and improve the laboratory results by pilot plant 
and semi.-industrial tests. ':le recomoen .. d also to prepare a 
new project which will study dressing and utilization of 
local deposits of bentonites,zeolites and refractory raw 
oa~eri~ls - kyanite and sillimanite. 
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Ei~~CDUC':::ICH 

Yugoslavia is t~e cou.ntr~r rich in the raw :naterials • 
.'Sxploitation of non .f~irous oet.als had ~xcellent and verv 
lons tradition, and today the e:c'?loi tation and d.ressin; of 

~he= hat a great positive influence to nation~l econo=y. 

:i3ut, utilization ot deposits or non-metallic raw materials 
had not a needed level, and many of them, such as kaolins for 
paper, rubber and ceramic industries have ~o i~pott• s~ch kind 
or materials. Further, ones have to import refractory raw ma
terials, tilter aid diato~ite,some special p1.L.~oses 5l2ss 
sand, and ~any other non~~etallic raw ~aterials,also. 

Geological prospecti0ns in last years,helps in finding 
many deposits of non-metal~ ic ra~·, :iaterials including kaolin, 
t·rhite burning and refractory clays, feldspars, quartz sand 
!or !oundry,glass and other technical uses. Further, disco
very o! new deposits ot bentonites,perlites,zeolites and 
many other. 

Many o! up mentioned : 'W materials must be dressed before 
the use in the industry processee. 

Such a situation required tu be solved and the Go-.;c::-n
ment ot SR Serbia throug~ the Institute !or Technology ot 
liuclear and other mineral raw materials in Belgrade,asked 
!or UNDP cooperation in order to shorten the lenght o! time 
ot the development o! dressing and 'ltilization or local 
non--metallic raw materials. In such a w&y the Project 
''Utilization ot local non-metallic minerals''was estab-
lished and during the implementation or its Phase I. covered 
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kaolins, refractory and ,,:hite burned cera'tlic clays, mineral 
· h 11 1"" ' .._ . • +-o b .._ • +- b · t pigments, c. a K, p.~ospna.L.es,ma3nes1 ... ~, en.,c:ii..,e, auxi e, 

~uartz,feldspar,alunite,lioestone snd o"ther minerals so that 
it cay be said t~at at the end of the ?ro~ect's P~ase I. 
it covered all or the non-rnetalJ.ic raw !:ia~erials which t·rere 
available not only in S~ Serbia but in the country as a whole. 

During the operation o! Phase II. o! the Project it ~as 
realized, that it is necessary to concentrate the capacity 
o! the Project and also the capacity o! the Institute /hence
forth _ referred to as ITii1-'!S/ as its inplementing agency 
to cnly !ew selected non-metallic minerals which are in the 
biggest demand and are also most important !or the COU-"'1.try 
and its industries. Sc it was decided to concen·i;ra-ce the 
effort on bene!iciation and utilization o! quartz sand, 
kaolins, feldspars and white burned ceranic clays. 

In view o! such a situation and promissing tarcets 
the Government o! SR Serbia earmarked !or the activities 
o! Phase II. the sum or ~7.095.000 dinars in kind and 
!rom IPF the amount o! US i 331.064.The implementation of 
Phase II. was progratilliled !rom l.October 1978 to the end o! 
December 1981. 

T!le ffiDP contribution was mainly utilized for procure~ 
me~t o! some special equipment i~ems,periodicals,recruit
ment o! foreign experts and arrange~ent o! training. The 
Government contribution was mainly used to support locally 
recruited personnel including the Project Director, main
ter.ance o! existing premises and equipment of the I~Nt1S 
as ehe counterpart organization. 
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The Project h.elped to work not onl-:;- for the republic 
of Serbia. but also for other republic's and a.uton.oCTous pro
vinces of S:?J. Yug-oslairia. in :iressine; problems of non-metal
lic re~ ~ateria.ls. 

The I~ll?·:S under the influence of t::e ?raj ec-i: '.!,!:'adua.lly 
increased the colla.borat:Lon not only ··:it!: other Insti t<.J.tes 
in SR Serbia., but also Nita ~he Insitutes in other republics 
and abroad. 

iluring the li!e o! the Project the no~-~etallic prob
le~s selected by scientific coounity cace under a complex 
project ':Ihere the ITN?·!3 was selected as the team leader. 
T'n.rough all activities of the Project in the Iiz'~·7!·I3 the 
knowledge o! local specialists increased so that they are 
able to support the lvcal industries :1ith the higher level 
of know-how namely in the field of dressing and bene!icia
ticn as well as in th& field of utilization o! non-wetallic 

• raw materials especially kaolins, clays,feldspars a!ld 
quartz sand. 

During the second step o! the Project, it is found 
important to optimize before propose~ methods o! dressing, 
namely separation and delaoination oz kaolins and to deter
mine the best methods of the activation of kaolins and 
cal~ite, in order tc obtain high quality filler !or plas
tics,paii.1t a:id rubber. The:-efore it •:1as necessary to ask 
!or the UNIDO expert h~lp. 
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I. RECOM:·:ZIDl1.TIONS 

'These recomL!endations outline the t·1ork programme !or 
the solution of most urgent proble~s. To be in possibility 
fo give a real: - help in the development of optimal techno
lvgies of delamination !or.selected kaolins and evaluate 
the local kaolins and formulate recom~endations !or their 
exploitation, it was necessary to study ~ttainable! documents 
they was especially reports ITNMS, geological prospection 
reports, publications in periodicals, a technical and termi
nal reports !or the Government o! Yucoslavia by the United 
Rations Development Organization. 

On the basis or hereto mentioned documents, and on the 
basis of the world levels o! dressing and utilizstion non
~etallic raw ~aterials it is possible to give next recommen
dtations: 

Kaolinized granite deposit Ba~e-Garasi is the greatest 
in all Yugoslavia, today. ~eserve~ o! raw kaolin,!ound by the 
geological prospection are very ·big. 

The deposit is situated'. ? km on the west !rom town 
Arandjelovac, on the western slopes o! Bukulja Mt. It has 
an elongated lenticular shape and extends in the direction 
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If:/ -· S3 , :·ri th maximum lengh t ; , 5 km and r:iaximum ':lid th 1, 8 km. 

Thickness of kaolinized granite is ~O - 50 m, but along the 
raulted zones exceeds 80 m. 

Overburden o! the deposit is not to thick, and is com
posed o! sort sediments as clay and soil with soae pebbles. 
Desit is situated on the slope o! the hill, what improve 
draining o! the water during the exploitation or the kaolin. 

Testing of the raw material which has been done by 
ITNMS and abroad, had shown that the kaolin contains iron 
compounds in a large quantities, cost times, more than ~~. 
Tests on separation o:! iron compounds in kaolin were not 
success!ul because iron oxides there are very !ine divi
ded and buld a thin film on the kaolinite crys~als and ag
gregates. Fron t~e st&~d point o! high iron content those 
kaolins are not suitable for the use in porcel8in produc
tion and 3S a !iller in paper industry • 

.As nearby the kaolin deposit is located the bi~ refrac
tory plant, it seems a very best to use 1.-1as~ed l~aolin froc 
this de:icsi t instead refractory clays used up to day in 
the plant, frow the old deposit •:rhich soon will have not 
a reserves of clay. 

To improve economical parameters o! kaoline production 
for refractory plant, it is use!ull to separate the feld
spars, which is a icpOTtant raw material component. 
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Potassiu:i. feldspr and. ".'l_uartz sand are anot::ier tc·TO 

i=,o=tant products by complex utilization of crude ~ateri
al, f=oc ~are-Garasi deposit. Dressed fe~dspar, according 
t!'le results of ITiiMS, corresponds to the I. quality accor
ding JU Standards except slig~tly hig~er content o! Cao. 

Utilization o! quartz; wh~ch need the second flotation 
step to decrease content o! fe.fdspa~ ·. depends on economical 
balance. Any how, the quality o! the quartz sand, and a!ter 
th& second step !roth !lotation is not suitable. For this 
reason it will be better to use it without any peepa±ation, 
!er example !or civil engineering. 

To accelerate the industrial utilization o! this up 
to day biggest Yugoslav kaoline deposit we recomr:iend the next: 

1.1 According to the tests of geological prospection 
it is necessary to divide the exploir.ated field in blocks 
or balls with the same quality - witn knmm iron oxide and 
alumina content. It I!l.ake possible to exploit and. produce 
in· a future di!ferent types or 1:1ashed kaoline, which possib
ly can be used in ceramic industry and as a !iller in paper 
and rubber industries I see AinIBX 3/. 

1.2 Total cap'.:?city of production plant should not be smaller 
than 100.000 tpa washed kaolin I in the !irst period it may 
be only 50.000 tpa/see ANNEX 2/. 
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J .• 3 To !:lake a project of ?::~:?2-oitation of the deposit and 
beneficiation of raw material so that it will be possible 
to excavate ra\., mineral material in differen·:; qualities. 

1.4 Alternatively to solve the problem of utilization 
the sand fraction, waste product during the dressing pro
cess, mainly !er civil engineering purposns. 

The deposit is situa·i;ed near the village Karacevo, 
31~ km H1

:/ from the town 3u,janovac, in the ~ .. 1estern part of the 
great granite massif o! Eujanovac. It has sn elongated len
ticulal.' shape with variable thickness, from 0,5 m in the 
marginal part to ~l m. in the central one. The kaolinized 
granodiorite passes grad~ally to the parent rock. In 
many cases there are in the kaolinized rock blocks of 
hard stone. The overburden consists o! a granodiorite 
gruss. 

Being geologically tested the deposit is opened and 
mined. The crude ore is presently used in small quantities 
as an addition to various ceraoic buiies. The geological 
reserves there are not too large. 

As the mineralogical and chemical conposition and 
the technological properties of the mineral raw material 
are very variable, due to different stage of kaolinization 
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of parent rock, '·o clear, the possibilities of its utili
ZG~ion soon as possible, \·Te recon:.~end the next: 

2.1 On certain place, near the de~osit erect a pilot 
/or s:::all :'._)roductio.n./ plant ·.-Tith the capacity of about 
1 - 2 tph, to nake a tests of different types of raw :::aterial 
free the deposit and to supply for a long period the ~er
spsctive users.Later may be this plant conpleted ':Ii th the 
necessary equipment and can produce up to 15.00C tpa ·:1ashed 
kaolin. 

Electromagnetically dressed kaolin fraction is actually 
a mixture of kaolinite /approximately 55 %/fine divided so
dium feldspar and fine quartz ssnd and seems to be suitable 
not only for the p~oduction of porce1aiii. a sanitary t:1are 
but also as a filler in paper and rubber industries. 

2.2 To check possibility of production of ceramic semi-
bodies and bodies »Ii th standard properties, for production 
of t3ble ware, electrotechnical porcelain, sanitary ware 
and wall tiles. 

2.3 Just after evaluation of articles 2.1 and 2.2, it 
Gan be possible to have a last decision about event. invest
ment in the ~ore large scale. Howe"l.-er it depends o?i. geo
logical reserves of the ra•.v kaolin in the deposit Karacevo. 

3. ~EE12i~~!12~-~~~-~!~~~1~g_2f_!~~-f~£1~~-!!2~-~21~~~£~ 
deuosit. 
-~-----

The deposit is situated near the Yillage :Oosanski 
Koba§, on the northern slopes of Motajica Mt.,aosn±a. 
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·:ne parent roclc of ";he kaolin is a granite of Late Eercynian 
a~e, with a !ollowing uodal cor:rpos:i.tion: ~nartz T 32,575, 
::-fel.d.s!_Jar - 35 ~S, plagioclase - 2$,5.-~, :::mscovite - 5;~ and 
oioti te • 1, 5~s. The deposit ··:as seolosically tested geologi-
cal reser"l1es of .many 
gories are ensured. 

.,. -+- •• ' 
~1-10Il vOllS in~,~, d (' zn '"'l cete-

The wet dressed kaolin is in its ~anulonetr;: sll~hly 
coarser than e.g. kaolin ::aracevo or Djevdjelija. On tile 
other hand this kaolin is as far as content o: ~ineral kao
linite concerned one of the best kaolins in 3]~ Yugoslavia. 
~t can lJe therefore used in cocbina.tion •::i thy an:-;- other 
more ~lastic kaolins for the production of fine cera~ic, 
electrocera~ic, and sanitar7 •.rare. ~o':!ever, it is to be stre
ssed that large Pilot plant or seci-industrial tests should 
certify first laboratory results obtained. 

J.he kaolin was delaminated /fraction 10 - 63 um/ to 
find the possibility to separate quartz, kaolin and feldspar 
within agzregates. It is shown, that d.ela~ination of kaoli
nite crystal age;regates take place, but si~ultaneously 
occurs very intensive desinteGration of iron bearing 
oinerals. 

'•le recommend 

}.l To done ~ilot plant and ser:i-industrial tests to 
prepare big amount o! washed kaolin which ma? be industri
ally tested by users. 
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3.2 On the basis of se~i-industrial tests carry out 
technical and econo:zical evaluation of deposit Eotajica and 
its industrial utilization. 

3. 3 As the laboratory tests •:1hich we have up to day 
sho·:.r:i that the rai·1 material cont~ents only 10 5d of washed 
kaolin, it seems not to be·industrially explored in a near 
fu:Cure. 

The deposit of sand stoncs·~~ela reka- is located in 
the eastern part of SR Serbia, in the region of ~or. The 
geological prospection has established and coni"irmed the 
reserves of sand stones in categories .:i+3+C1 are large 
enough. 

The laboratory and se~i-industriel tests have sho~vn 
t~at quartz sand fro~ the deposit Bela reka in respect to 
its granulation ~nd chemi~al composition. Sand stone con
tains fe•:r percen~ of kaoline, whic:-t r.iust be ~·:ashed to ob
tain requested quality of the glass sand. ':lashed kaolin -
ac~ually a mixture of kaolinite, very fine quartz parti
cles and potassium fe1dspar is principially possible to 
use in local industries. 

Kaolin !raction is - as said above - according the 
laboratory tests a mixture o! approxi~ately 40 % kaolinite, 
15 :5 feldspars and 45 % !ine divided quartz. However, the 
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content of iron and ti ta!lia o::::iies is lo·:!. 

~uartz sand, which \·ras tested not only in :ugoslavia, 
but also by the 3ritish Glass Indusb:'y Researc~ :~ssociation 

is of good quality. 

For the deposit 3ela reka a study f~r capital construc
tion has been prepared by the ITifMS and it is expected 
that a plant producing high quality quartz sand is going 
to be built very soon. 

We reco~mned: 

4.1 As, in this days, Iugoslavia imports considerable 
quantities of high qualit:'" glass sand it is necessary to 
accelerate construction of the plant on the deyosit 3ela 
reka, and to make a good m~keting in domest~_c and !oreign 
glass sand market, in order to provide selling of the goods 

!roe the plant. 

4.2 As it is known, the content and mineralogical com-
position of clay !raction in such a kind of sand stones 
may vary in a very wide range. From this reason ~·1e recocr:m.ed 
to build up a settling basin in ':rhich ~.-rill be this fraction 
concentrated so, that it ~ .. rill be possible to ':.lse it tor 
industrial purposes in the future. 
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5. :Z:Oloitation and d.ressin.c: of ::a~:r kaolin fro:-:1 Eesici 
aenosI~:-------------------------------------------------

~esi6i is a new deposit tested 5eological~y in last 

fe·.! ~.-ears and. occurs near the to'.-m Vr;§ac. )._ccording the 

results of geological prospec~ion it is a secondary deposit, 

kaolin and clay fraction is of a lo~ 1uality because of . 
high content of iron compounds, which cannot be removed 

nor by high gradient magnetic separation. 

A pilot plant production line was erected at Vrsac -

Hesici ~·ri th a capaci 'ty of one ton per hour, producing 
£'':~_:3p:-:r ~nd ·Juartz sand as well as !!lica by froth flota-

"' 
~· ... ion. 

In this case •:re recomr:end: 

5.1 i;evermind the content of clay fraction reach 

17% in the ra•:r r:aterial, its quality is so low, that is 

possible to use it only for stone ':rare respectively for 

wall and !looio: tiles production. The stone ware plant 

/:aela Crkva/ can use this cloy, but its price '.!ill be so 

high, that the final -production ',·!ill be no rentabile. 

Zventually separation of feldspar a.nd qurtz sand and cica 

·:rill not i:n"Orove the rentabilit"7 of the nlant. ?ro::: t=iis 
- v • 

reasons we do not recom~end the erection of the plant. 
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5.2 Technological and chewical charac~eristics of t~e 
!':n :rqterial recomr.;ends its good ho~oger.ization and. u::ili-
~a:;ion fo:r: the stone ·.vare production after ~ilJ.ing in a raw 
stage. 

6. ~~l2!~~~!£g_~g~-~E~§~igz_2f_~h~-~221ig_£g_~_2j~~~j~1!j~ 
deT)OSit. 
--~-----

Jeposit of kaolinized gabbro is actually a part of 
a larse Vardar gabbro massif. A relatively broad zon3 hydro
thermally decomposed gabbro ertending itself fror.i Forth to 
3outh is well kaolinized. The best kaolinized gab bro, l.vhi te? 
in colour, occur neZ?r the village Dono I:onsko. Ho«iever, 
the geological surv~y is not yet completely finished. 

Jashed kaolin ha~ after magnetic separation a good 
~uality, 10·.·1 content of iron and titania co~pounds, but a 
1 ·~~1 h~ h T ~ f 1 . d • -L.- _, e ig_er ~on~en~ o ca cium an r:agnesiuc • .'.!o·,..rever, 
for the p3 per fillin purposes such a content of calciur- and 
magnesium is not dangerous as •:rell as for so~e ceramic 
productions. 

Deposit has a linear schape, it lies in a narrow 
valley and the overburden is vulcanoklastic sediments. 
From this reason, the opening and exploitation •.-Till be very 
complicated and costly. 

·1 e recommend : 

6.1 Accelerate the evaluation of the geological prospec
tion and calculate exploitable reserves of kaolin on the 
deposit Dono Konsko. Accelerate the new geological 
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prospection in 51.lr!:-oundin~ of "the deposit. 

5.2 On the base of geological :_:>rospections chose a typi
cal sample for seniindustrial ~~ests. '.::he ;·iashed kaolin from 
these ~ests, to be tested in paper, rubjer and cera2ic 
ind.us tries. 

6.3 On tbe base of technical-economical study prepared 
on the results of geological prospection and technolo5ical 
tests, make a last decision to start or not the erection 
of the plant. 

?. The activation of the cera~ic kaolin. --·---------------·--------------------
It is very good kno 1.·rn, that correctly conducted and 

suit6 ble applied mineral93ical studies alone can provide 
explanations for different technological properties of 
various mineral raw materials and alloi-r to deterrr.ine the 
optimal dressing method at minicum costs. 

A suitable example of applied mineralogical research 
is the process for increasing the green strenght of clays 
and kaolins by e~tensive mechanical stressing of plastic 
ra~·r material pastes and by adiing a suitable electrolyte. 
Clays and washed 1':aolins contain as main component clay 
minerals, as kaolinite, rnontmorilloni~e, illite, chlorite etc. 
~hese minerals are ~ostly in the form of microscopic and 
ultramicr0scopic particles which, however, do not arise 
separately, but are agglomerated in various compact blocks 
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si~ilar to ~acks of cards. Althous~ these blocks are par
tially disi:!.tet;ra"';ed durine; the \·!ct ±:.-essin5 of kaolin, 
there still re~ains a large nu~ber of cr 7 stal clusters, 
which markedly affect the pro~e :-ties of kaolir1 anl those 
of the final products. 

~ere is a number of reasons ~-1hy the ind.i vidual clay 
minerals crystals should be bound to5et~er ~n crystal aggre
gates. Apart from the diagenetic changes in sediments these 

are in ,artict·.lar the follo•·1ing: 
The forces due to attraction by ne~ghbou.::-ing particles. 
Overlapping of ranges, in which colec~lar forces exhi

bit mutual effects, as a result of t:1e considerable mutual 
area size of tt_.,o neighbouring crystals. 

3lectrostatic forces a1:re~ted b:r changes i"'l the lattice 
of clay minerals as a result of electrically unbalanced 
changes in structu.re, as ··1ell as a result of at~rac-cion 
be~·reen the ions adsorbed on the s'..lr~ace of clay ~ineral 

particles. 
The joining effect of absorbed ~olec'..lles; these are 

in particular the oriented •.--rater !'.!olec1..lles and the polar 
~olecules of soce or3anic compounds. 

The prgsence of silicic acid in various forms and 
that of iron hydroxides which may act as cenent in crystal 
ag~regates of clay minerals. 

All of ~hese causes I and probably certain o~hers/ 
are p:tobably mutually combined in .. ,arious ·.-1ays so that 
it is difficult to assess which t79e of asgregation pre
vails •:Ii th some raw material. 
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-~he e:;:tensi ve eA.-pe:::::-i!'.!ents ··1hic!1 heve been carried out 

in recent :.resrs have shoT:m, th?t r::i::d~g of suspensions hes 
in =an: cases a cor:parativel~'" s::sll ef:'ect on the disinte
;:ratior: of ":~e cr~ .. stal ag:regates of kaoJ.inite. Dry ~ind.ing 
o: ~aolin ~rings about disintegration of crystal aggr&sa~es 
t.o·.-:ever, even the in• ..... ividual cr-rs~als of kaolinite are bro
ken and the: non-clay substances present are like~·Iis e ground. 

Optimal solution is a very extensive kneading of cera
mic paste t:Jith add_ition of suitable electrolyte I the best 
are Na

2
co

3 
and NaOH/ and husinic acids. Exchange positions 

or ~acid centres~·, which are exposed during during the 
delamination proc~ss, are occupied by r-ra + ions. ?he ~olecu
les of huminic acids are adsorbed on the surface of the clay 
~ineral crystals and hod a function as a ?rotection colloid. 

Tueref ore ~·re recomcfl:e.d: 

7.1 Cons~ruct a laboratory continuous dela~ination 
. .. eq_uipmen"'. 

7.2 To do a test on delamination of different Yugoslsv 
kaolins and ceramic clays, and results to ~e used as a 
base for indus~rial line project. 

Kaolins have been used for a long time as a fillers 
in rubber and plastics indus":ries. It has be :_Jrepared, up 
to day in t·::o r:!ain T:1a:;rs: \·rashecl. kaolin ha~re b~en dried to 
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1 . ~ 'lr.:']_· ~i· 11 e>·--1 
-.~ _i.:.:. ...... ___ .......... , 

-~ !:> 1 (" .; .., 'l"'""' ,,,_.; _....,, _____ .._ -·--
a~i ve~~ fine =il~ed. 

ac •. ; va..._ 0 ,.:i i-ao1 -ins v -- ~ '""u :!~ - •J. , in 1.vhic~, ·::::·~ exc!1anGeable l':ations have 
"":;e:;n replaced b:y so:::e hea-:.~· ::eta ls, f ::r e:'-:a::pl e Cu or Zn. 
In the csse 0f calcined kaolins the ~ons~~ers nee~s a ~ene-

fication of thei= s:1rface :·1i th sil2nes. 

":le r.-;co!l::end: 

8.1 Continu~ the tests on activation of selected kaolins 
07 the coopounds of Zn , and will be find the 09timal reac
tion conditions, to build U:? laboratory test line, fro~ ~;hich 
the nroduct will be ~ested in industry. On the basis of 
indus-:rial laborat:;ry -:ests to project the se~i-ind.ustrial 

and indus~rial line. 

8.2 To test the possibility of production of calcium 
carbonate filler, coated by fat~~ acids and the product 
obtained test in rubber, plastics and cable ind'..1stries. 
In pos,_· +;~re ans'r 0 r s .... .,,.., ....... ,; .... h .... ...., 0 se.,.,; 1· nd11 s .... ,..,; al - - ..., • .., ···-' ~i.J-J ~---rJ- 1.,..;.J.y :..:.~ ... - ...... v __ 

production. 

:Oecause, in a near future it will be not possible to 
replace irapcrted kaolins for paper and rubber indus
t:r· ies by local ones, ~1e recommend acceleration o~ erection 
the plant for dressing of pyrophillite Konjic. ':be scheme 
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of dressins, sus,::ested by I·?I~IS is in principal good. 
So~e chan~es ~ill be nece~sar7 to ~ake in near future. - ~ 

r.t..- . h d ~ ~. f . . , 1 • ' ~ v .. -· u::'"":: er '.•le. recomr::en a veS ... :?.!lg 0 pyrop:ll. __ J.. -Ce IrO!!l --OnJl.C 
deposit ~Y monufactor±ng some r~fractor7 8aterials and 
electroporcelain. 

10 • ~ctivation of calcite. ----------------------
. 

The major consumers of white carbonate are the pclymer 
I plastics and rubber/, paint and paper industries. The 
actual proportion consumed by each varies fro~ one country 
to another and depends o~ a number of fac~ors such as the 
relative size of eac~ industry and t~e availability of 
carbonates compared to other fillers/extender products. 

Of the major three end-users - p9int,polymers and ~aper
major ~o~·rth in consumption is likely to be in plas"';ics, 
particularly if European automotive industry follo~·re the 
us example by employing more and more plastic units in 

car manufacture, and paper, if the trend towards 
neutral/alkaline sizing gathers pace. 

Although chalk, limestone and marble are all varieties 
of the mineral calcite, there are distinct physical dif
ferences between them. Chalk is a soft product made up of 
the shells of millions tifu;.7 organisms. :1he individual 
particles are rounded and the bounding be~~een particles 
is ~.-1eak and easily broken. LiI!lestone, marble and dolomi tc 
are generally crystalline rocks, whose particles and grin
ding display the ch8racteristic rb.ombohedral structure of 
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::he key functional properties of carbonate fille~/ex

tender are as follows:. p3rticles size and Shope, bri~htness, 

absor~tion characteristics I of oil and pol~r.:er/, disper-

s;on cha.,...ac-'--.,...istl.°CS ro-f'.,...!:!~-'-..;-.,. 0 ;.,.., 40~ an~ S"'eC.;~;,.. ~-.-- •- _ J--- ' .._ _ _._'-"v~v·- -i~---J·t J.- lJ ... ~~'-' .::..~c 

vity. ?or 2ost applications ~he his~er fineness and ~is

her briGhtness co~ands a price pre=iun. 

·~e lugoslavia is rich in ~igh purity calcium carbo

nates and dolo!!!.ites. It is necessar:" to knm·r a very pure 

~alcit deposit Gad:in Han near ::is, Venc3c near Arandje

lovac and !:!any other deposits in S?. I·iacedonia,SR Slovenia 

and 3:t :;csnia. 

Consid!?ring deficit of ·.-1hi ~e l-:aoJins a:id ether white 

~ineral fillers and pigffients in ~ugoslavie it is necessary 

t.., accelerate t!i.e production of r:rhi te carbonate pigments 

and activated fillers. This !)roblerr: of :;irepE'rine;· of 1:rhite 

pig;:ients and fillers ~·1as discussed. and laboratory tests 

starts d"'..lri~g the mission of U!8P erpert. 

':le reco::n!:':end : 

10.1 To do labcratory tests of r::il!_ing, activation and 

sizing of calciu!!! car":>on9te ±:'illers and pisL.lents in r:::I~·:.3, 

product this '::leneficiation to be .t:est in rubber, plastj_cs 

and paints industries. 

10.2 Continue in '•let r.iilling and sizing of calcium car

bonate fillers and coatings for paper indust~y. 



1 (', 3 -'-. ?r~9are t8chnical-econo~ical study of ievelop~ent of 
?=-o~uction o: the ~alciu~ carbonate fillers and :pic~ents in 
·:~_'!.soslavia, fro~ the point of vie·:r of 2uro:pean rr:.arket. In 
t~e content of the study, it is necessary to take in mind 
decreasing of consm:.ption o: crude oil and energy ":)y appli
cation of activated calciu~ carhonate f±llers in plastics. 

11. ?.esearch and utilization of benconite and zeolite in -----------------------------------------------------
aiu"iculture. _!;l _________ _ 

Yugoslavia has many of de;>osits '<'1ith hi~h ~uality ben
tonite, Some of them are in exploitation. So~e of them, 
r:ainly •.-:ith a lot:rer q_ual:i ty ':!ill b3 possible to use in 
a~icultu.re for benefit the soil ·properties, speciall~ in 
"':~e areas ~-Tith lo~., hu~idi ty in t:".le soil. 0ther types of 
:-,e:itoni te it is possible to use f=~r p~ep:i::-ing -::ie cattle, 

p±3s end chic~en dietary. 

:he seme case is ':!it:t:. '-~tiliza-:ion of zeoli.te and zeolite 
tuffS ';lhich de'QOSi. ts C8Ve been last "'Tears discovered in - ~ 

luGoslavia, but besides zeolites have ~ore possibilit~ of 
utilizations : dietary for pi3s and chicken, for reducing 
~he arn~onig in the field of a~uaculture, i~ deodourising 
animal ~·raste products and many others. 

11.1 To start with r:ineralcgical research of the cocno
sition and possible utilization of bentonites and zeolites 
fo~ ae;ricultural uses. 
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J 2-. 2 ?o p:-~ps::-e t-:c~'.nical-econo::icsl stud7 of "1"':i2.iz9tion 
of t~e domestic ~entonites and zeolites i~ con~ec~ion ~ith 
n3,~ds of different cli::rratic areas in t:ie count:::-y a!ld start 
-ri th practical indt~strial tests. 

12. Investi~ation of or~2no1e~tonites and zeolite. 
-------~---------------------------- ----------

In this period of time there are increasing int~rests 
in or~anocineral ~aterials, such as o:::-ganophilic oentonites. 
-~he needs come from paint industry, lubricants and so on. 
In 3imilar ':ray, the increzsing interest is also in use of 
zeolites, i~ recovery of sun energy, to effluent clean up, 
as a paper fillers etc. 

J'ro:: the point of vie;:r of the lar:;e geological reserves, 
both rat:r rr:aterials, 'tie recon:-'.'!.end: 

12.1 Evaluate geological ::-eserves of high ::_...:ali °t'T bento
nites usable for organobentonite production, and seological 
::eserves of zeol6tes. To do laboratory research of minera
logical and chemL:al composition and technical properties 
of ~entonites and zeolites. 

12.2 Continue in laboratory research in !_)ossi'-Jilities 
of ~etting the organophil~ic bentonites and beneficiation 
of zeolites. 
12.3 Prepare techni~al-econo~i~al ev~luation cf ~~e ~e~hod 
of preparing orgonophillic bentonites and ~ake a ?reject 
studies. 
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.~s it is ·:.rri t-';en i!'l '"":'er:-:inal report /?raj ect finiinss 
and recom:-:end.ations/ fror.1 2.9.81, all the laboratory results 
should ~e verified !')y ser:::i-i:1c',~,_strial and. Pilot ::?lant tests, 
·.·!hi::!! can produce er..ough dr'3ssed products fa:::- techncJ.o;ical 
testi!lg of their utilization. 'These ?ilot Plant tests ':rill 
also giv~ necessa~y datas for elaboration of realistic fea
sibility studies snd investment projects, which are neces
sary oefore erection of- any factory can be done. And 7ougo
slav econo!!ly is waiting for factories producing basic raw 
materials froc local sources. 

Therefore it •.-:as prepared Project Proposal • ··Procotion 
of the 3enefication and Use of Domestic Kaolin-. 'With this 
project of erection Pilot Plant it is n~cessary to agree 
but ·.-:i th this exception, that :-he lccntion of Pilot Plant 
see~s fro=. today's point of vie·d not the ":Jest. Also, the 
scope of sug3ested eq_uipnent in details have to be :r-evised. 
In previous text it •:ras e~Jlained in details, ~.-1hy we do not 
recommend the Pilot Plant erection in ~ela Reke. In contrary 
to, the location of Pilot Plant near ~are-Gara~i deposit 
~·rill have the next positive siies: 

a/ ~are-Garasi deposit is up to day the largest deposit 
in ·.:ucoslavia. The raw kaolin ha~re very variable properties. 
~/ Cn the deposit soon ~ill be er9~ted the bis~est plant 
for kaolin dressing in Iugoslavia •.-:hich uill heed very 
close technical background and good trainins of personel 
for the ne·:·! technological eq_uipm~nt. 
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c/ Cn "':he deyc.si t t2ere are a ~a:-ts of r:J":! :-,at~!'ial '.-Ti th 

2 l'.)··:ar iron co:.:p0und .~on-:ent and. ho::;!'ler content of alu
mina. ·.Ii tC. s-:::parate e~loi ta":ion and dressing of this "'.:ype 
of ra~ ~aterial will be possible to obtain a goo~ ~ua~it7 

lrno:!.in •-rhic!l 1·Iill be use full in paper, rub-r:;er arld ~ era'.".lic 

ind.ust!'ies. 
d/ In this case the ?ilct P::.ant ··:il:!. "0e located in central 
part of a country, not far frora ITi:~iS and it '.-rill be possible 
to improve all the laboratory results of benefication of 
all l:aolins, cera'.".lic cla;:s and other ra':! =aterials. In the 
case, that Pilot Plant ca:?aci t:'" ·::ill be " tph of ~·rashed !i:aolin , 
yearly production in one shift \·1ill reach about ~' 5 - 4-.000 

tons per year. 

·.·/e rec:irn~end : 

To locate the Pilot Plant in suitable plaee near 

the deposit ~are-~arasi. 

13.2 To prepare the project of the Pilot Plant in that 
manner, that it will be possible to beneficiate here diffe
rent types of raw kaolin from ;are-Garasi deposit and pro
duce wsshed kaolin for a long period, and also, to benefi
ciate here all possible kaolins a other raw materials 
from other lo~alities. It is ne:essary to provide classifi
catton stagP of d.::-ess:.nc; in '·.1id.e :-ange "h.:vinG in r::.ind 
inBtallation o! h~:h 3ra~ient ~asneti6 separator. 

l;. 3 Tue capaci t:: of Pilot plant have to be of 2tnh 

of ~ashed kaolin. 
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I~ seecs, ~~n~efore, ~o ~e establish e ne~ ill~DP 

?::-oj ect •·!hi·~:: c~:i. hell? also i:i ~~his fin2l step zn:i in su~h 

help to ':lri.ng .,.. ,·, -:-.-" 1 ::?- a ... ,~ ... ..ci_ 

14. 3u~~lement of la';)o:-~"to::--r e·,uin~ent of ::!:~E-::3 -------------------------------------------

'3nd. • 

I:'::-E'3 is consid.ers-~ly GOQd e("uined ··:i th l~b·'Jretor~r 
ins~rm::ents for the dressing of mineral ra~·: Llaterials 
e~cept so=e types of mills, and ecuipEent for exact dry 
classification of very fine ~articles. It is necessa=y to 
co~plete laboratory equip~ent for exact dry classifica
tion of s:r.iall sa!!!ples in a ranse 'be~·1een 2 - 25 um, for 
X-ray diffraction enal~;-sis ·.-~ith heating chamber to 1500°c, 
X-ray fluorescence analysis, infrared analyser, optical 
r:icroscope ·::i th a heating charnber, d!i.rectthermore, different 
types od turbo~ixers etc. 

15. li~~-IF~Q!_~2j~£~_f2~-~!i!i~~~i2g_2f_!2s~1-£~2£§i~§_2f 
bentohi te zeoli te and some snecial refractorv ra·:r 
---------~----------------------------------~-----.... · 1 I · 11 • ·.... I ~aJeria s si _imanive G.Toun • ------------------------------

In addition to nel.·! lffQP project for erectio!l of 
Pilot Plant on 3are-Garasi deposit, and se~i-industrial 
evaluation of laborator7 tests obtained in the phase 1-3 
existing ?roj ect ':!e recomT'lend: 

15.1 To prepare a necessary doc:1rnentation for the esta
blishing ~he new ~reject which will cover a laboratory 
resea!:'ch, serr:i-industrial "'.:ests and industrial utilization of: 
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3/ ~o~al dep~sits of bentonites !or or~~nonhil~ic ~entonite - '-' -

J/ Ico::31 ~C"')OSits of oer..~"';onite for agriculture. 
c/ Local depcsits of zeolite for agriculture and o7her 
ut"5_lizations. 
i/ Lo~al 1eposits of kyanite /disthene/, sil1i!!l9nite and 
c!ldalusite for produ::tion of special high ~uality refracto
r:~ r:<>terials and for expo·rt. 



- -;r. _, -

II. ?.2~7 C? REPO~T 

lfi"IJO e~ert •.·rork in ~he Institute ?or ~e~~nolos--:- of 
:~u~lea:= and. other Mineral ~a·:: ~:a-::erials u.:.."l.d.er tt.e ·~dd.snce 

c~ t~e P=oj~ct ~irector. 

Ee studied the reports of geolosical prospection 
different kaolin,~uartz sand,feldspar,bentonite,zeolite, 
pyrophillite and calcite deposits, reports of lgboratory 
tests of this ra':! na-terials done in !TUNS and !fechnical 
and ~erninal Reports pra9ared for the Iugoslav Government 
b:r the ~!.,IDO • .Juring his stay in r~m·IS e:~ert utilize 
all knm·iledges uhich he got during his previous visi ties 
of non-metallic ra•.·: material deposi ~s in -rusoslavia. 

He reco~~end to co~plete some previous laboratory and 
pilot plant tests and in some cases a industrial utilizat±on 
of them. He sug~est priori ties in the '!Torks combine with 
utilization of local raw-material deposits, to reduce 
dependance of Iugoslavia in ioport of some mineral ra':T 

caterials and to have possibility to export in the future. 

He give recor:!.lendations and specify some r.iethods of 
:eological survey so, that the plant for kaolin dressing 
~hich are in proj~cting or erection, ~ill ·have a ra~ mate

rial sources for a long period of run. 
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-::rained. the ?e:rs'Jnel in a ne·.! ~ethods of rese.<l·~;-h, 

::!:'ials. 

~is a(~tivi ty ··as further orientated to actiYation and 

dela=ination of ~aolin and on activ~tion o~ calci~m carbo

nate as a filJ.er for ?lastics, ruJoer and paints. Th.ere 

':!as done so:::e initial practical experioents of preparation 
of this products. 

It •.-;as discussed the problens concerned the pilot and 

ser.ii-industrial tests of ra':! kaolin and cera::i.ic clays and 

erection of ;iilot plant for the kaolin and clay dressing, 
on the suitable place. 

It ··.·ns reco~'.":end.ed sor:e iP.Iprov·err:ents in -:he high :radi

ent :::agnetic oeparation of the different ra~ =aterials, 
~ainly of kaolin. 

The discussions take ulace •:.:i th the peoonnel from - , 

ra:·r material industry about possibilities of finalizing 

the results of previous laborator~:r and se'."liindustrial 

tests in !Tm·rs. Those personnel der.land for additional 

testinG and utilization of local mineral raw materials. 

Tbey have been informeS. about a ne~·r possibilities of 

optical i!'l-i'..:.st:-ial epp:2.ication of lc~al :-a·; :::.:a-:erials 

after dressing and about its export possibilities in 
the future~. 
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Peop::..e fro:: .'].eo2.ot;,ical su:::-vey /namel-.. of ~eozc:vod. 

-':l:;r~:'tt;!/ b.ove be~n inforr::eci ebou-t ne·.· :::ethods of evalua

tion of kaolin and cla7 deposits inclu~i~g utilization of 

co!:puter. 

':o:_:e":;!ler ··:i th ?roj ect Jirector and other ':!orkers of 

I:'.~·J:: '·'as recommend the continuation end. enle::-ce::.ent of 

the ?::-~ject and erection of Pilot ?lant for the se~iindu
strial tests of rat:! kaolin and clay dressing. 

All the prograc~e of ·'\,Job Description" ·:!'aS in a 

shorten number of days fulfill. ?~e results of practical 

tests, start during the eroert ~ission in Decerr.ber 83 will 

':>e discussed d.uring ne:;:t visit, -_._•hich is agreed bet··:een 

r.::It:·:S and exnert and planed in Feoruary 1984. 

:::le~or:.aanded sug:estions /see Cha:J-:er I./ ~.'e consider 

realistic, corresponding '·ri th :-esul ts of geologi~al survey, 

13bora~o:-y and se~i-industrial tests of 2ineral csterial 

"'Jenefication. Its ef:'ective utiliza~;ion r:ight be affect 

~~,. e~,and.inz of ?roj ect anc. ac-:-eJ.eratin:; erection of 

Pilo~ ?lant for the kaolin a cera~ic cl8~7 dressins tests. 

-t: . d +h r--r"'."'lc + ... -· . - b 0 1r ·11 l. ., is agree .,. a u ~-; l.J e=-p ar'"' 1·1r .. v ::t.r1 ::a ure.~ \·r1 

sta:;" :~n con-tinuous contact ·.-:i th ?ro.: ect Jirector and other 
...., __ ~~::-s0!1el ~f 7;;;1/3 +!"'I i-1°1""' ;n +-ho 1 ~Cio.,..3~"'.,...,. and S~!'"_.;.;nd11_s+-_. 1·a1 -·--·· '-'"-·-;;;'-·'~··~-- - ..,....,_,, _ .......... '"' 
~ests,their ev~luation a~d realisation o~tainei resul~s. 
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1. Ge·Jlo5ical prospe::t;ion u~ -:o da"".,. '.lave proven l~r;e ::-e-

s ~~_ves OI~ ~aoli"n on ~~~0-~~~~~~ ~~~"si~ 7 ~r-0 -~-~s o~ - -~ - · ..... "' ..._._. __ .._ --~.,,·.J -Ve --I;,;; ~- -""'-- ·..r -

this reserves of :~aolin co:itains ~o:::-e "';'hen 2 .. : o: iron oxi::e 

in the ·.1ashed kaolin. Fro:: t~is reason the kaolin is sui

table ~ainly.:or refractory ~roduction. On this depQsit, 

there ~-rer~ discovered some types of ra·.-: material ~-!i th lo·:rer 

content of iron bearing !'1inerals and ·.-ri th higher content 

cf alU!!lina.: see A!IT;EX 4/. In the case of selective exploi

tation of this type of ra~·I r.ra~erial, if seeBs possibly of 

its utilization in cera~ic industry =nd as a filler in 

paper and rubber industries. A high content of nica is 

possible to substantially reduce b:.r special t::rpe of h;;dro

cyclnnes I see AHidX 2 I a!ld ··:hen it ·:1ill be necessary, o:r 

high cradient ~agne~ic s~pa:::-ation. For this reason i~ see~s 

very usefull to open 3are-Gara§i deposit in ones on nore 

places and a ra;_-: r.:aterial ·.-ri th l~"rer content of iron co:::

pounds and higher con~ent of alu~ina beneficiate in a Pilot 

Plant of ~tph capacity; T'ne erection of the big pla:it in 

etappes I at first ap9rox.50.000tpa/ and later increasing 
t 120 000 ......... ·11 ~ bl f t• 1 ~·1. t' up o • · "'.l:'a t.·ri r:?a_ .. e ::>osso e o op i:::;a_ u ... 1_1za !.On 

of all the deposit. 

Lets us ::r".:isiier t~a"; ~eoloe;i~al surve:-· on -:::.is de'"Ccsi t 

'dill contin1e in the fu-':ure and give nore e.1;::act results for 

the exploitation. 
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~. :~eolo:-;ical s:ir"re:-r and results of ini:..:.strial e::plci tation 

of :':'a·· ~-:aolin of ~~aracevo j?.')Osit hed s~o~:n tb.at ":JreY:.ous 

,iatas ac0ordi:!.G seologi~al r=serv~s on this de;_Josi t ··as 
~oo o~"'-;~~s~;~ ~ "" 1:-1:"-·--- u--• _-,.. net:iodics of :;eolo~i:al survey up to day 
used do not allo~ d~scover not fully kaolinized ;erts 
of -pare:!.t rock. Fro;:: this reason ···ill ')e not in tr:.~ near 
~ ~-- t d 1 . . . f. . . . 1 "'- ,.; =t::..ure erec e. _arge capacicy oene i::1a--cion p an" an ... on 

the basis of our recomendations I see .u~;sx 3/is in pre

paration invest~ent study for erection o! semi-industrial 

line '..-:ith a lo·.!er capacity. In the same time, ·:rill be find 

a possibility of production of ra•:! material for ceramic 
sernibodies and bodies. ·;1e consieer, that geological :!'_)rospec
tion •·!ill continue in this area. 

3. The geological and technological investigations of 

deposit and ra'.-! ~aterial Bela neka,:Jujanovac,:Ujevdjelija, 

Mesici c:ind. Eotajica are not :;et finished. In many cases 

is necessary to finish a geological prospection of deposits, 

to recognize geological reserves of nine:-al ra~·.· material. 

In all this ~ases it is necessary to d0 semi-iniustrial 

dressing tests. In the case of deposit Mesici it see!n.s 

tobe ouch nore bet-:er to utilize its ra~·r !:l~tarial in a rai:! 
stae;e. 

The sand stone ~ela Reka deposit :an give, ~fter its 
~~nefi~L~~cn, good ~uality glass and te~hni~al sands$ 

Content of f::-action belo•:1 lOuo in this r 8 ··r material is 

lo•.·: and its cor.rposi tion "rill be f::-oc the oineraloe;ical and 
che:-:i~al composition vie':! point very variable. Neu plant 

for beneficiation of glass sand is not yet finished. In 
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In a f11tu=e it ·.-:ill be ~et-::er, -'.:"~e !ir:e frec-:i.cn con::entra

te in se-:·~lins casin :or i "ts pos~i~Jle u"'::iliz:a~ion in fti:':ure. 

to in~rease u"t"i.1.li~.:;-::ion cf ra•:: 7-ao:.in fror:i 

the d.eposi ts in :.."n3oslavia, b-r ;~ ela:::ination of a:;~e5ates 

of kaolinite and other cla~ 7inerals, in fractions 

lC - 53u~ od lC - ICC um is practicall_-r possible. --ut this 

fractions contains larse ~uantities of not fully ~eathered 

feldspar, biotite and nuscovite wica and other iron and 

titania bearing :!linerals. During the process of delamina

tion it comes clearly to the disintegration of this ~inerals 
,_·n ~r~-r~ ... fi·ne fracti·ons. ~-~or th,_·s ·~ · ~ .. ., - v~ - - r~ason i~ is no~ DOSsio~e 
to recon~end application of this ~ethos in industrial scale. 

Only in the case, ··;he~ ·-re have :r.ineral 1:ra·.! rl!a-':erial vrhich 

·:ill not content in ~he fraction 18-lCO um of iron and ti

tania "bearing minerals, •·:ill be possible to use this ;-::ethod 

of d~la:oinatim1. 

5. As Yugoslavia "'."t?Ve larse seolo:;ical reserves of hie;h 

"::Ualit:r calcite, it is possible to is'.""lediately besin ~:ith 

research and erection plant for preparation of special 

fillers and pi~ents for plastics,r~boer,paint and paper 

industries. Fever ?.:lind 1·!e have a h:.zh quality ra.·.-r r:aterial 

·1i th lot:/ content of iron -:on:9ounds and silicate, it ::mst 

be extre~ely fine milled and exact classified. ?or the 

milling is s~itable ball ~ill /fo= ex~~ple - ~ard~ng ~:~e/. 

?or classifying ·:re need a ai::- s~para~or ··~i th possi~ili t~; to 

clasify very exactl:r lo~·Jer 2 .. , or 10 or 5 micrometers. 



2.S 

~n.:::>~--, ~71ri ~~-· ,.,·ie o ... _· 1 :!~~.s~1~::"".:.··~--: r.·_·1. --- _,._ •.::..-(• ._, __ ...._ - - -· ..,, - ~:he 

~83test co:.1str::e:::- of ccilci:~:--: c3:-bo:r:.:te fill~rs c.::-e ~lostics, 
,...,,-....--.0-.... .....,~ i ..,...-'-
- ~ J - -- '~- -·.l. . a~d paper i~('_:J.s°':ries. 

.:alciur. carbonate ~onsti tu··~es the :iost ~-;id.~l:'" used 
rr;in°,...a1 T'-111e.,.. in -'-h 0 ulas-rics induc:::tr-rr T-•:ie,...e i+: is ~rined 
··----- - _. ___ - v - .... - v _........ - .. ' ... - J - -~-

in t~e form of chalk ·.-:hi ting, ~ound lir.:estone, cr~rstalline 

calcite/do~osite or precipitated calciuCT carbonate. The 

principle functional proper7ies of the various types of 

calciwr. carbonate are - par~icle size and shape, brightness, 

absor,tion characteristics, dispersion characteris~ics, 

refractive index and. specific sravi t:;;-. A sroup tb.e calcium 

~arbonate fillers have the lo~est dil absorption o! all 

the s~jor bulk r.:in~ral fillers. ·-zithin the srou:p the com

pact cr~stalline calcite derived from ~arble tend to have 

lo'.·:er oil absor;;ition -':"han the more :po:::-ous chalk ':!hi tings • 

. A. variet~,. of carbonate grades are s~railable ~-Ii th su.r

fa~e coatings, not onl:- to 101•1er oil abso:::-ption values 

but also to improve dispersion ~ha~acteristics, so the par
tir.les do not ··clog-··rhen added to the polymer but disperse 

easil:r into the mi."C. Host ~orn::ionl:~ the stirface co atin~s 

sre fatty acids such s~eric acid o= one of its i9rivative 

salts added to the filler in sufficient ·_-uantity to ensure 

that all the mineral surfaces a::.-e covered. Usuall~r 0, 5 :; 
to 2~coatin3 is used. 
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/5-12-1983 and 9-12-1983 I 

~e expert was requested to e~tend a training gaared 
tor ne•:r nethods of laboratc::-y examinations o! kaolins, ben
tonites, zeolites and other non-~etal~ic ra':I materials. 
:Uuring the discussion 1.:1·ere tache,i the problems o! dressing 
and possibilities o! use the non~metallic raw materials 
in a di!!erent industries. 

Also, it have been explained methods o! activation 
or kaolin and calcite tor use as tillers in plastics, rubber 
and paints. 

Attendance : 

Mr. Jiri Babfirek,UNIDO Expe~t 

The trainees : 

Ms. Dr. Magdalena Tomasevic-Canovic 
Mr. Milutin Dumic,dipl.ing. 

The !allowing publications were handed 0~1er this ocassion 

!or training pu...~oses: 

Kon ta J. 

3abB.rek J. 

: Keramick~ a sklarske suroviny,364 pp., 
Praha 1982. 

: A new dressing process aimed at changing 
the physical properties or kaolins and 
clays.- Silikaty,v.3,p.183-193,Praha 1973. 
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A If N E X 2 

Training o! ITI'f!-S technicians 
-----------------------------
I 8-12-1983 I 

The expert was requested to extend a training in the 
use o! new type o! hydrocycloning !or more e!!ective clas
si!ication o! kaolin suspensions in order to increase uti-
1 isation o! local kaolin deposits to p:?:oduce a good r.r1ality 
final product. 

Ia the same time, the expert take a look to give own 
opinion about proposed technological production diagram.me 
or the dressing kaolin,reldspar and ~uartz sand plant. 

Attendance : 
• 

Mr. Jiri ~ab8rek, TJNIDC Expert 

The trainees : 

Mr. Hiroljub Marinko, dipl.ing. 
Mr. Nenad Djakovic, dipl. ing. 
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_\.1Jryointr:ent •ri th the :?:'eDresen-:ative ~IK !:aracevo 
-~----------------------------------------------

I 9 - l_ - 1983 I 

To clear up the situation in geol::)gical prospection 

and ex::loitation of kaolin fro:!l Karacevo deposit, it ~.-:as 

arranged the ap'?ointment in I?HH3 ·.-:ith Er.Obrad !\ikolic, 

Investwent Director, RIK ~aracevo. 

'J:he representative of TI!: !:a::-acevo haYe informed about 

the fact, that in near future ~-rill be not on ::aracevo depo

sit built up a lar5e capaci~ plant for kaolin ~ressing. 

In preparing sta~e is feasihilit:'.- s"'::ud:; for oenef~~iation 

line of capac5.t:"" of approx. 10.00C "'::"pa ··,ashed k-3olin. 

T'ne feld.spar and '°?uartz :nix-i:ure - the tr::- product cf 

this r>2.ant ··•ill be probably se!Jarated b7 froth flo-:ation 

in plsnt .6ujanovac, 15 Ii= far froci !:aracevo. 

Further it was discussed about pos3ible industrial 

utilization of hizh ~ualit~ bentonite from deposit, located 

near =~aracevo. Preli:::inar:"' -tests sho•.-m that this oentoni te 

after dressing can be used in che~ical and pharmaceutical 

industries, in paint and food indus~ries. Also, it ~-:as 

discussed about the 11ext .sreps in investigation and indus

trial utilization. 
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I :1 - 12 - 1983 I 

~o inforn hi~self about the situation of geological 

prospection and possibilities of openin~ and exploitation 

3are-Garasi deposit, UNI:JO expert have visited -.-~ith chief 

r;eolosist Mr.~ • .Atanaskovic ::ero:i Geozavo"'i -~ele;racle, this 

deposit. 

Deposit is divided in t·-;o parts, 'b~.- a s~all r:.ver. 

~e boun:iar;;- of the deposit is relativel~- good determined. 

:::.'he stage of 3eolo5ical sur~rey of d.euosi t is on a good 
level, anr1_ it is necessar:; on a :'u"'::..1re -l::'o d.e"':er!:!ine the 

a::-eas of lo':' iron content and high alu.!J.ina content. 

To-days shorta~e of '.Jater for ':he kaolin dressing, 

':'ill be solved 'by erection of t't:ro s~all daI!ls not far frot: 

deposit. One of the:n is in per:5.od of preparation 1:!orks. 

As a conclusion, from the e;eological point of vie,·r 

there is no reasons a{;ainst the ~rection of la::-c;e (;apa

ci t7 ·aenefitiation plant on .2.are-Gara~i 10-posit. 

It seem as a reasonable to erect here a Pilot Plant 

for kaolin and ceramic clay dressing. It was recemr.:ended 

to e~aluate the results of geological prospecticn of 

~are-Garasi ~eposit b~ cocputer. 

, 

• 
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