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~· wthor of this paper •• at'tached as 
expert of the United llationa Industrial Den
lopment Organiation to three UIDP Projects. 

ho of them DP/ltJ'G/73/003 (Phaae I) and 
DP/mG/78/009 (PhaH II) the ... of WbiClh -· 
•IJlduaU1.al trtilisat1.:m of lion-Metal, io 111.ne-
raJ.• • were programmed ~o aolve the non-metal
lic JliJlerala probl-. of Si Serbia as well as 
of sm lbgoalana aa 'the who1e theoretical17 
and in laborato17 scale while the third pro-
~ eot llP/ltrG/82/004 "Production- and Utilizati
on of ~arts, hl.dspar, Xaoli11, and. ClaJ11 in 
S1R ltic<>ala"t1.a • •• approved in order to cer
ti.f7 the laboratoZT reaal. 'ta obtained in semi
incms'trial, pilo't p]Jm"t or indaS'Crial. scale 
and give in au.oh a •7 enoagh parameters and 
aol.1.d baa• for industrial investment on par
ticalar aelectod depoeita. 

Phase I. wha'i means 'the Project in its 
beginning •a a tn>icall;r "!;iniwtion buil
ding" one and helped to increase the capabi-
11 t7 of thft Insti tu:ta to work seX'ioual;r on va
r1CJU£ non-metallic :programmes annoan.ced b7 the 
GoT8rmlent of SR Serbia. ~re;tor• also "the 
greatest deal of the laborator.r equ119ent .ne
c••SU7 tor 1.nvenigation of non-11etall.1.c 111-
nerala waa requeated at that time as wel.1 as 
teoilnical magazines and stud;r toara 'to world 
lcno~ producer• o~ these material.a. 

It is dif!1cul1' 1to meamre "the level of 
Institution kilding but it can be said 'that 
the P'l'oject (Phase I.) waa the "baae tor tlltu
r• very good performance ot 'ihl Institute in 
the :rie1d of non-m•tallio minerals. On the end 

--1 
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o~ Pbase I. the P!lS section (sect:l.an for dras
ains and benef1cia1iicm o:t m.iD.eral. raw ma1i
rial.a) o:t the Inat:1:tute previousl7 or1en1ied 
hand.red per cent cm. ae"8.ll.ic mineral.a dres
aing worked pnoticall7 70'/t an non-aetallic 
problems. LeTel o:t lalowl.edge o:t local apecia
l.i~a in this field o:t acHvit7 1Dcreased. 

Good reaal.ta acbieved daring 1ihe ilapl•
m.entation o..f tile Project were reported in the 
terminal Rep~rt which •• aabai tted to 1ihe 
Gcmtrmae1i ~ SR YagoalaTia in Sep1;ember 1978 
and where •• alao-_ reccnmended 1io continue 
w11ih thia Fro~ect as ?haH II. 

1rom a great deal of non-me"cal.lic mine
rals which were treated daring Pbaee I. onJ.7 
'the moat iaportant tor '!agoalav eccm0117 nc.n-· 
me'iall.ic ailleral• nre 1'rea1ied during 1rhe 1Ja-. 
pl.-n-ta1iion o:t Phaae II. !he7 ares quar1iz 
su.d, kaolin, teldspart and ceramic aa well 
aa re:rractorr ~laJ11. T.ne actirtt7 on Inat:l.-tu
'tion. lbilding decreased and •a OD17 margiDal 
wh1l.e the ac1iivi.t1 direc1i mppon in. dressing 
of selected non-me'tall.ic reeOIU'Ces and 1iheir 
u't1lization as nll aa research and de'ftl.op
m.en't act1Tit7 were dominan1i. 

ill that time known and available depo
sits o:t above mention•~ mineral• ware 'techno
logical17 teated under the aasiatanc• o:t the 
author ot this paper. Potential depoaita are 
the following: 
kn (J&rai1) SR Serbia 
:Bela Reka SR S..rbia 
Bratunac SR B 1 H 
atjaDO"l&C SR Serbia 
DjQvdjelija SR Macedonia 
Kara~evo J.P Xo•ovo 
Meai~i J:2 Vojvodina 
Motajica SR D 1 H 
Rgotina SR Serbia 
Valjevo SJi Serbia 
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Labora'iory teat• of end• •'teriala :trom al1 
thee• depot.1 ta were finished u.d teclmcU.ogi
call7 bes't dep.>111 ta se1eo'ied. E:Owev.r, two 
11ore d•poai ta were fotmcl and laborat0Z7 ~ .... 
te<l in 1983. !hey arei depoa11; X:ollic (J»Jrop
qlite, sa Bill) and depoai.1; Xar1avac (quartz 
sand and kaol.izl, SR Croatia). 

On the baai• of laborat0Z7 t•n• and re
ml ta .1 t •• olearl7 na"ted tlla1; for a h1sJ1 · 
qual.1~7 qu&r"ts sand production d•po•ita liar•, 
!ela RUa, .. aiili, igo._1Da, Val~eTO ud Kar
lavac can be uaed. 

Jar the production of kao~ depoaita 
D~eTd~eli~a, Xara~ew, uid Kc,.tajica were se
lected aa the ben onea. Xaol.iD from the de
poai t Bel.a lieka ia actuall;ra b7-product and 
it• produc't1on 1• 1D:1ted 1n accordance with 
'the produc-tion ~ high quali t7 quanz· .and to 
apprax1•1;•17 8 - 10 .ooo tons per 7ear. Sia:1-
lar aituation 1a with kaolin trm the localit;r 
i'&rloT&o where the prodl2ct1on 11.isht be abou-C 
25 - 30.000 tons per ;rear. 

Kaolin :from tile deposit !are (Gare.ii) ia 
sai table for re:t:racto~ incmatr.r 0Dl7 becau
ee 1 t has a higher con-tat of le compoanda 
which C&m10t be decreaaed "to a for fine cera
mic or paper 1Ddua'tr'1' accep~abl• :'..im.it.P,yro
J>h7lite :from the depnait XoDic ia suitable as 
fiJ..i.er in paper llldD.-tr7 because of 1 ta high 
whiten••• and low abraaa1on. 

Jeldspar can be produced troa crude raw 
materials o~ -.re, lbjanovac, Kara~evo, Kea1-
C!1 and Xota~ica depoai ta. Becauae th• crude 
raw aater1a1s ~f particular deposits geologi
call7 di.f!er potaaaium t•ldapar on one band 
aa nll aa 11earl7 pire sodium feldspar on the 
oth9r mmd can be produced. Por example depo
a1 ta Bare (G&raii) and llesiC!1 give high qus.
lity potao~i~ feldspar• while depoa~t BaJa-



novae and Karaaa~ are 't1Pical depoaita for 
lfa-teld.epar. J'rom this :poi.Di; ot Ti•• the lU
goal.av CIURCllU• &lld ~~ will. have a goc;d 
choice iD produced feldspar• qualiti••· 

!he ai-mat1on in re~c'toey and ceramic 
trbit• burn1D& al&;ya is n1l1 n<rt satisfact0Z7, 
It ia 'the trath tha1; SD lbgoal.aTia baa a lot 
ot ola7·dapollita which untortunat•l7 are ba
•d aoll'il.7 on 1;he 11111.•ral aonaaril1oni1;• ar.;;. 
their con-.en1; ot iron and•• 1• ather h18h 
aa tha1; afiar firing the7 gin a brown coJ.oar 
to 'Che proctuoia. Onl.7 tn o1aJ11 e.g. J~o
Ti& llrclo dark ola7 are ot uoellent quali t7 
ud cq be uaed ae ceraaio 01&711 •Bpeciall7 
tor casting proceeaee. 

Lack ot good quaJ.11;7 reb'actor.r ol&J"8 
fozic•• 1;he fac-.m-y •!aao1;• a1; .lrand3elcnao 1;o u•• the lca01.1Jl ~ (G&raii) innead of up to 
now u•d and preaeu'tl.7 exbPlated 1Gdow1 cla7. 
JfaD7 at;her cla711 :mipt be miabl• for oerazaic 
ad re~c1i1JZ'7 illmunri•• but the7 need drea
aing e11;her uaiq ••b1 ng or apetic ~•pa:ra
t1on. In ~ opiDion bo1;h dreaaing proceeeea 
are too upena:L ve for ord1n&J7 cl.&119 and it 
can be •id that 'their price after dnaaing 
ri.ll 1D.crean nearl7 to that of dressed kaolin. 

On ••l•c'ted depoaita laboratory- reSQJ.ta 
nre ceni:tied. b7 aemi-1Ddu8'C:rlal, indua'trial 
or pilo't plant teata. !he 1D.duatrial tena' 
relal. ta obtained nre used for elaboration of 
tin.al teohDologieal procea .. a ~d tor elabo
ration o~ obligato17 1Dn smc:t a-tudiea. !he 
dreaaed ain•ral• were ttaed ~or l.aboratoey,lar
ge laborato17, HeD11-indua·tr1al or 1D.daatr1al 
t•ll'ta in utili2iation of theH raw materials 
b7 local 1Ddu11tr1ea, particularl3' in the pro
dzlction of porcelain utilit;y are, aanit&r7 
ware, glaaa, poroconcre"'te, caniJl& moaJ.da pre
paration, production o~ mibmerged 'tab•• for 
oontimaoaa atael caatiJl&, production o~ aag
ea~·• and ribbed al.ab• ~or wall tiles and :C.oor 
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tile• induatriea, production of •lec"trome1-
ted quartz, production of re~ctories (fire
brick• and high aJnp1na bricka),aa filler ill 
pa~er 1ndu~,etc. 

ill the•• tena were dOlle under tile m
perrtaiOll of the author and were ill final sta
ge accea81UJ.. On the baae of these te~a par
ticul.&r- technological proceaea· nre ol.abora
ted u•izla uinl 7 local Z'B• materials.Ezcep
tioa 1• in the produotioa o"l ribbed. al.ab• i:A 
"ml.corit• qual.1t7 for which a goo.! quali1i7 
w.J.c ahcald be iapGl:"ted. 

fhat aeaua that SJ'R lUgo&J.aT.la will. &f'tGr 
erection of recC11111ended factori•• be aelfaia
a1u1ng in thii procmctiOD. of quart~ ~d and 
kaollzl· of all requ1.red qual:!:ti••· ProductiOll 
of feldapar which ia ·biacl with the producti'Jll 
of local kaolinw or quarts su.da OD all depo
ai ta of kao11nb•d grani tea will. crnrgrow lo
cal CODmJll)tion and ahaal.d be uported. !his 
w1l1 not make &117 d1tt1cul. ti•• becaun falda
par 1a a TeJ:7 '9'&luable miD.eral whic~ is 1n de
:t1c1enc1 1D the whole world. and 1a nec••a&r7 
not onl.7 tor the i>rocmcti~ ot ceramica but al
so tor the production of ftl'ioam tJPe• of glaa
•• • and 11i cu be also be uaed tar 1ihe produ
ttcm. of potaPium fertilizers. 

It 1• eviden~ thet 1;1'.e tJllIP P.rojeota ole
arl;r ad aynaaticall.7 show the •T to b~g 
s:PB lbgoalavia to •U-mtficiency- 1D the•• 
three baaic non-metallic E.n•rala. !hia ata
t811ent is baaed ou coai>leta laborator.y results 
trom all depoaita mentioned above as well as 
on the 88l:li-1ndue'Crial, industrial, and pilot 
plant tests pe~Ol'!Jled on s•lected depoeita. 
Baaed on tllia knowledge the foll~.ng recom
mendation• were formulated: 

1. Utilize tor industrial procitlction of quartz 
aan4 the aonOllineral de:poai~ Oblaci and recan-



atNc"t the tac'to1"7 "Kw.re" Bs<rtina in moh a 
•7 to c~orm 'to the new tecl:mological pro
ce aa prepared for thia deposit. 

ni" recomae.datian 1• alra•cl7 falf:llled 
reconanruc1;ed faC'tOX'J' baa the capaci '57 760 .ooo 
"ton• per -r-.r and ia in the :full opera"tion. 

11. Brec't a new ~c1;Q%"7 prcduciDg high qu-
lit7 quarts aancl ~om-1;he aoa.Ollincsl·deposit 
Bel.a llUa. EEcept quaris sand to l)rOduce alao 
lcaol.iD. aa b7~prt>dllot- which ia p:re1181l1; aa -~ 
.bable impu"i"tJ' in quantity' o~ appra1a•t'!tlJ' 
~. 

Al.so this recomaendatian is practical.11 
~11led because a new tact0Z7 with capaci
ty of 450.000 -Cons per 19&%' is under c0J1atruc
t1011 and ia expected to give tha first pro
ducts ciD.rillg 1983 J'e&r• !hi• capacit7 will al
so give aboat 8 - 10.000 ton.a of kaolin wh1.ch 
•J' be uaed in fine cera:iaica production. 

iii. Utilize for industtial production of 
quartz sand and high qualitJ' potassium feld
spar th• depoai't of kaolillized granite "Meai
<11 • near Vriac. !he •ate - low quality kao
lin with a high contat of col oaring iron co
mp0W1da - can be used in the ceramic f&Ctm'J' 
at Bela Crkva for the production of acid re
ai stiDg products (acidproof bricks and tiles), 
or for the produ.o~1on of facade tiles. 

~ !ender for supplJ' of equipment for a 
facto%7 With the capacit7 of 200.000 tons 
par year was ~ened and announced ill Govern
iien"t Gazzete in JulJ' 1982. llegoti8-tions with 
equipment suppliers was ~ot yet finished.How
ever, o~ficial annoancement of th• Tender ia 
actuall1 acceptation of t~• recommendation. 

iv. Ea~abliah th• production 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 ( G&rasi). Ut111ze this kao
liD tor the production of firebricks and high 
alumina bricks at the factory "Samot" Arandje
lovac. 

!his recOiDDlendation w1l1 be definitely 
realized because "Samot• Ara:ndjelovac bas no 
other available raw material for the produc
tion because the de,osit of Badovci cJ.ay used 
up to now is exhausted. By-producta are quartz 
sand and mica which 1a of a low quality and can 
be used oDl.r !or th8 production of weldin& e
lectrode.,. 

v. Ereat a kaolin dressing plant for the ca-
paci't7 of 30.000 tona/year at Koaovo using aa 
crade or. kaolinized granite trom the deposit 
Xara~evo. J.s by--product produce sodium-potas
sium feld.epar of a good qualit7 as we11 as 
quartz 88.lld which can be used tor the produc
tion of poroconcrete (S1por9% type). 

RIK Karacevo the owner of the deposit is 
now preps.ring financial. constraction and eva
luating offer11 received from four possible e
quipment aappliers. The erection of the fac
tory is expected to s"tar"t in 1983 year. 

vi. Establish production of 3.700 tons/year 
of porcelain utility ware at Kosovo within 
the framework of Rll Xaracev:» enterprise u
tilizing for the bod7 composition aboat 501' 
of its own dras~ed kaolin (see point 5). 

This recommendation was also accepted 
and a detailed 1.nve stment study based on our 
tachnological study is under prel>aration. 

vii. Establish production o~ 100.000 m3 po-
r~concrete (Sipore:1: type) and ut11ize tor 
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this pro.l'.iction the waste sand ( aee point 5) 
remaining a:fter kaolin wash:iJl8 and feJ..dspar 
and mica froth notation. 

!he recommendation. we.s accep~ed and nego
tiations are being done bet-:reen RIX Karaa11vo 
and other possible po'tential producers of bui
lding materials at Kosovo. 

viii. Erect a kaolin dre asing plant for the ca
paci t7 of 30.000 tons/;rear at Bosanak7 Xobai 
(Sli Bill) using as crada ore kao1:1nized grani
te fl'oa the depoeit Ko"tajica. As b7-product 
produce high quali~ potassium - sodium feld
spar, quartz sand and mica. 

Thia recormundation is still discussed 
in spite of the fact that the kaol.in wasbing 
plant is expected to build the base for- estab
lismaen:t of fi.De ceramic iD.<bs"trie• (porce
lain utility- -.re and sanit&J7 ware) in the 
socialistic republic Boana and Herzegovina. 

ix. Utilize for industrial prodllct10l'l of 
quartz sand the monomineraJ. deposit Xarlovac. 
::Zcapt quartz sand to produce as b7-product 
lcao11n which is present as washable impu-1-
ty in quantity of apprm::illately 6-Tt'. 

Thia recommendation was accepted and it 
ia 9%pectad to start with the cat>Scit7 of 
500.000 tons per year what gives except high 
quality fine quartz sand also about 30 .. 000 t 
of kaolin sui-!;&.ble for ceramic industry. 

x. 3stabl1sh production of 50.0<JO tons per 
1ear o~ dressed pyrophyli~e which w1J.1 be used 
as filler in :pEL:p4r industry. The dressed :pro
duct has an excellent whiteness (above 82%EIJi) 
and a low abrassion ~est. 

Intensive discusaiona about tecbuological 
process and neces&arJ' equipment are in the cour-
se. 
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%1. ES"abl.13h production ot J0.000 tons per 
year of dressed kaolin at Djevdje11ja (SR 
:tacedonia) using as c.r11de ore kaolinized da
ci te from the de:posi:t Bova Xonjako. ~his qua
il t;y Q~ kaolin is suitable tor paper indust:cy 
as ~er or tor ~bber and cabe1 1ndus-tries. 

fhia recomm.endati~ is not 19t accepted 
ba-~ intenai ve geological survey on the depo
sit is before its finishing. 

1or the Institute tor !ecJmoloa of Buc
lear and Othar Killera1 Baw 1fatar1al.s which •s 
the Government Implementllig .Age11c7 were for
mllJ.a ted the followiDc recom:mendationa: 

%11. To contime in toll ow-up of teclm.ical and 
teclmol.ogical solution of enr7 non-metaJ.1ic 
prob1n uaiq ~-industrial or pilot plant 
resal:ta aa the base because it is essential 
that the dresaing methods applied are related 
to the end-use of the dressed raw materials 
in mah a way that reasonable be.lance between 
the quality and tlieir coat should be reached. 

xi.11. ~o continue in increasing of knowledge 
and edacation of the Institute's scientUic 
workers, specialists, and technicians in the 
tiAld of dressi.Jlg of non-m.etal11o minerals 
and their utilization among others a1.so through 
the bilateral. collaboration with Cxz Prague 
and VUBK Bratislava which war: established un
der the activity of the Projects~ 

%iv. To prepare also 1n tature teclmical lec-
tures and ~cientitic papers for various se
minars, symposiums and cong.reases eitber 10-
021 or with international partici~ation about 
dressing and possible utilization of local 
dressed raw material.a. This activity can al.so 
:naka a good publicit7 to -the Insi;ituta and 
h•lp to stabilize the leading poaaition of 
the Institute in the field of non-metallic 
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minereJ.s not cmly 111 SR Serbia but also 111 
1ngoslav1a as a whole. 

xv. To be 111 a T8r'7 cloee contact not only 
n"th aciiual but also 111.th potential end-uaere. 
~ing of this recommendation w1l1 lead 
to the ex-tension o:! ut1liation of local dres
sed raw materials by local indu~oe cd 
will help to atop impC\M of these raw -.ta
rials to the counU7. 

rvi. !o find any- poasibl• way to equip the PMS 
Section o~ ~h• Institute with the pilot pl.ant 
equipment tor dresain& (ashing) of kaolins 
with a capacity of atoat 1,0 - 1,5 ·.;ona of 
dressed product per hoar. Pilot plant equip
ment of sillila.r capacity for :troth flotation 
is already ill possession of the Institute and 
being combined w1 th kaolin washing pilo't plant 
eqaipaent will give the possibility to solve 
all technical as well as ec\lllomical problems 
in the production of local kaolins. 
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I. I N ~ R 0 D U C ! I 0 I 
xxx11gxxxxg111gxxxxxxxxxxx 

l.) ~e author of ·this report was attached 
to the Project IIP/ltrG/73/003 •Indus1:1"ial U
tilization of Bon-ltletallic Mineral.an on 30. 
Oc~;"'ber 1977 that means practical1y nine 
mon~hs befor-e its finial:Wlg. !nring this pe
riod he worked in't8118i Tel.7 axce-t on his dai
lJ" r'11ltine work also on future _progr9-JIJlle and 
together with the representatives of locai 
1ndnatr7 and the Institute it -.. a decided to 
devote the activities of the follow-a.p pro
ject to foar uj.n raw materials, their dres
sing and 1ndttstria1 utilization. 

2.) With this clear idea for fnture work Pha
se II. of the I-..oject was on the end a1'ter 
11111tual discussions accepted not onl7 by the 
Government of SR Serbia but also from the re
presentati vea of mmP and UliIDO. The appoint
ment of the expert ?18.S several times exten
ded so tbat he was :present not on1y during 
the whole time of the impJ.ementation of Pha
se II. but al.30 one more year under the Pro
ject DP/lUG/82/004 "Production and Utiliza
tion of quartz, feldspar, kaolin, and clays 
in S7R Yugos1avia" • 

3.) The international expert as well. as local 
project:and Institute's personnel were in a 
very close collaboration with local industries. 
rt was very soon ascertained that -;!la prociuc
tion in existing as well as newly built fac
tories is based mainly on 1mpor1ied raw mate
rials tbus increasing import to th~ country 
and si;>ending of convertible currency in sp!-
ta ot the fact that SFR Yugoslavia bas man:r 
local deposits of these raw materials not be
ing used up to now. Therefore during Phase I. 
of the Proj{lot all available non-metallic raw 
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materials were accep1;ed for tes-t;.!'_g &11d dres
sing so that on the end of Phase i. the a:i 1:a-
a tion seemed to be 111itle chaotic. J.ctually 
the Ins1;i tute' a eta.ft being in -the V8%7 be
ginning more me1iallic that non-taetallic spe
cialists were trained in dressing and u1;ili
zation of all a-vailable ncm-metal1ic raw ma
terials in accordance with the main activ1't7 
of Pbase I. - Institution Building. 

4 • ) !bring the operation of Phase II. 1 t was 
neces&ar7 as recommended b7 the QXpert to con
centrate the capaci1i7 of 'the Projec1; and also 
the capaci'f;J' of the Inaiiituteas its imple
menting agenc7 to cml.7 few selected non-meta1-
lic minerals which are 1u the biggest demand 
and are also most important for the coantry 
and local industries. · 

5.) So it was decided to concentrate the ef
fort on beneficiation and utilization of quar.tz 
sand, kaolins, feldspa..-s, and refractory and 
ceramic (white burning) claY'S. ~s de:::issi_'l 
was also sapported not onl7 with the critical 
situation in supplies cf kaolin on the airo
pean market but a".so with the programme of 
stabilization annoanced by the federal Govern
ment of S:Fli ?Ugosl.a"lia. 

6.) That moment was actual.17 the milestone 
ill the flll:filling of immedl.ate as well as de
velopment objectives. Local. industries'rei>re
sentatives saw that the i>roject is comming 
with progressive but realistic ideas how to 
increase utilization of local dressed raw ma
terials and that these ideas a.re realized 
first in laborator7, later in large labora
ton 1 aem.i-industrial e.nd finaly in pilot 
:plant or industrial seal.a with a good suecass. 
Local industz-ies joint tha Instii-ute and su:p
~orted 1~s R+D activities financislly wbat 
was actual1y ~hs basic condition to bri=g ·the 
'Rhole matter to a mccesatul. and. 

-- 1 

l 
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7. ) !n1e mrnP contribu"tions were mainl,- utili
zed for proc:tllamen:t of some special equipment 
itema &nd later for spare parts for them. As 
ta:- as special equipment items ~ concerned 
the mos1i 1mportan1; one was the nt high gra
dient high 1n1iensit;y magnetic separator which 
ns sapplied by U?lIDO in the midd1a o:f Phase 
II. Because it was known that many loca1 raw 
materials au.ch as :fel.dspars, kaolins, cla73, 
and others contain a higher content o:f iron 
compounds tban allowed by JU Standard.a or 'tha:l 
required by local 1ndus1;ries their dressing 
by J1Bgnetic separation. was a necessit7.J.c'tual
l7 it can be said that many depoe1 ts o:f kao
lins and clays were known tor a long 1;im.e and 
could not be exploited and utilized because 
:f1nal products were nat competitin as :far as 
their quality and Jl81Re1;y content of colouring 
iron oxides is concerned with similar impor
ted materials. :rrom this point o:f view supply 
o:f the wet high gradient high intensity mag
netic separator •s another m:Uestone iu suc
eeas:ftil implementatiu~ o:f the project what 
mean• in mc~eaattiJ. dressing and ptD:'ticuJ.ar
ly in success1'121 util.1zat1on of local. crude 
raw materials. 

8. ) !he SR Serbia Government contribution was 
mainl7used tor paJment o! locall;y recruited 
persmmel 1nc1ud1ng the Project Directo~ and 
Project Co-Director, maintenance of existing 
premises and equipment and sappl7 of few new 
machines necessBry" for a smooth oontinuatio~ 
of the project activities. 

9.) Instituta' • :premises and aquipment toget
her with the equipment supplied under the Pro
jects made a good base for saccess~~l imple
mentation of all. programmed activities. Name-
ly Institute' s semi-industrial and :"'ilot :plant 
equipment for troth :f'lotation ir.1.th a capaci-
ty o:f 1,5 tons I-t•r hour helped to realize aJ.1 
necessary semi-induatrial and pi1ot pl.ant teata. 
U~ortuna tel;r simil::a equipment :tor kaolin 
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and clays dressing {washing) was not aw.ila
ble and aJ.1 tests bad to be done either on 
large 1ab'U"Bt0Z7 equipment of the Insti tu~• 
wbat •s VU7 ditticul t and t1Dle consim1ng 
-~er or abroad. 

10.) Instt. tilt•' a workers being trained in the 
field ot :c.on-metallic mineral.a were abl.e to 
give lec"tiures on particular non-ae"tallic pro
blems on vari011a lbgoalav and international 
S~poaiuaa, Serd.Dara,Workshopa,etc. Eking 
in this -7 a good pabllcity tor the Institu
te and alao for the Projects. 

ll. ) It ia ertdent that the Institute' s act1-
v1 t1•• ill the :t1el.d of non-metallic raw -
teriala will. contiDue (and ~oat probabl.7 also 
grow) after the departure ot the Ul>er"t .How
ever, the uperta opl.Uon ia that a part of 
the Inati-tute's ataU ia now abl.• to ao1ve 
the ordinar7 problma thaaRel.vea. !'or mpecial 
probl.eu which alao might appear tile upen 
is ready to help also in fllture. 
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II. 1 I I D I I G S • 
X***IXTl, 1 * 1 1"1"1"* 1 it 1 X*t* 

12. ) I't baa bee u-plained ho~ and wb7 soae 
non .... eta111c lliDerala were aelec"ted and that 
a big- e:t:tort ha• bee g1 Ta 1;o the:Lr dr••
ing ad. u1;ilisat1.cm b;r local 1.Ddaatriea.Solu 
deposit• aich aa depoaita o:t kaol.in1sed gra
Jli'S•• are ao-WaJJ 7 coapla: deposits OO!l'tai
Dillc kaolia aa well aa :teldJlpar, m:Lca and -
quarts and. It 1lill. be there1'ore everJ' ie
polli't cU.aca .. ecl sepe.ratel;r thrmsh an anal.7-
tical. view baaed Oll the authoi'a opiJ:lion and 
1;he re.Uta obtaiAed. Individual re.Uta are 
no'S ginn here becauae-the;r can be :toand 111 
~ermiDal Report• pnpared for •ch partic:u
lar Pha•• (Pro~eot)'" 

13.) Deposit of kao~ized granite Bare oc
cur• near the v1J.lage Ge.raii ( sa Serbia) • Con
tent of i:aolillit• preeent in the crade ore is 
aba11t 12-1~ and about 8 - l°" c~ be •shed 
oat withoat delaminiza'iion procesa. Rnain:ing 
3 - 5~ sh.aa1d be delam1.nated :tirat to be able 
to •ah thm oat. Kaolin 1 t ael:t contains ab oat 
2,5" - 2,7" o:t Je2<)3 which e&mlot be removed 
by n-t magnetic aepa.ration. However, ita ref
ractorineaa in. spite o:t presence of iron o
xide• i• high and therefore the •ahed kao
lin waa recommended :tor produc~i~~ o:t :t1re
bricka and high alumina briclta at •&mo1;• J.
rand~elavac. kc•J>1; J'!l&D1' laborator;r ten a pi
lot pl&Jlt test and indu•1':rial washing test 
•• done in CSSR. ¥anagemen1; o'! "Samo1;• ..lran
djelow.c factor," plan• to build a kaolin •s
hing plant for 100 .ooo tona ,~ washed kaolin 
year13'• 

hom econOll.ical point o:t view it waa re
commended to :tlota1;e the ••t• after kaolil1 
•ah.ills and prodnc• also potaanum :te1dapar 
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th• content of which 1:a. crud• ore ia aboat 
lac. The qu&l.1-t;r is acellent aud co?rea
ponds to the first ata&e according to JU 
Standard. Ita production w1l:A. aaoan°' to 
150.000 - 120.000 tona per 79ar 1D caae U 
production of kaolill \711J. be 100.000 ton•. 

ilao quarts and (29-3~ of input ma
'terial) can be produced and u't111zed as 
aoal.dmg 8&1ld ar azld for 0rclina.r7 glaaa 
(llhen and contaillsra) produotiOD. ~ aon 
clUficul.t ananr ia wbat "t;o do with llica 
(biotit• tne) and the experts rec01111eJ1da
tion ia to coant it aa waate becauu ita 
qua111f7 ia "'f'V7 low. 

General.l.J' it can be •id tba't dapoait
Bare (G&raii) has lonr degree ~ kao1illisa
t1on and therefore the· oon-tant of feldspar 
121·ratter high. However, a caraplu utilia
ticm of the CJ."llde •tarial. can gin alao •
tiafact027 ecOZl\IUcal resul. ta and wbat is 
of the main importanoe a good raw •1;er1al 
base tor the proda.ction of ~brick• at "~ 
mot .!ran.d~elo-vac which ia now practical.17 
without local raw materiala. 

14. ) llcm01lilleral. d.epoa1 t o~ quartz sand Be
la Reka (SR Serbia) contain.a few- percen't of 
cla7 (kaolin) impurities which mat be was
hed oat in orde%" to reach the requeated. qaa
lit;y of the 1l&iD procmct. Washed kaolin wha1i 
ia acttlall;r a ?11%-tare of 43~ of kaolinite, 
4~ o:l fine quarta DDd aad l~ of pota•siwa 
K-:Peldapar can be used b7 local 1ndu.-triea 
111 variaua fine ceramic bod7 com:poai tiona. 
Laboratol"J' teata which bave been done •how 
that this kaolin has good caating properttaa, 
a low content of coloa.ring (le, !1) oxides 
and also other technological resaita are ve
ry promiaaing. 

Quart:& sand - actually the main prod' ct -
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•• -t•n•d 1D laborator7 and semi-industrial 
scale not G::il.7 1D SPli lUgolllaTia but also by 
the B:ri'tish Glaae Induat%7 Rea.arch A.S!'ocia
'tion and is ot ucellent quali"t7. Analy-tical 
reaal:ta speak for thaaelne. fhe7 ahtllr 'that 
•hi't• sand c~Ol"llling to B.s. 2975, <!rade B, 
can be produced from Bela Reka crude raw ma
terial. 

IA ezperia opinion depoait Bel.a Reka is 
one ot 1th• b•n depoai.ta ot quartz 8&1ld ill 
1Ugo8l.a'ria. !he end-uaer acoep1ied all recom
u11dati0Aa and 8'tarted with erection ot a dre••ing pl.ant 'tha capsci't7 ot ~ch 1a ez;pectad 
'to be 450.000 ton• ,.arl7. S1•lt&neoaal7 a
boat 8 - 10.000 tons ot above quali'tJ' lca.oliD 
can be produced. !ha production is planned to 
Rart ei 'ther end ot 1983 or in 'the V8rJ" be
g.t.nn1ng ot 1984 1'9&r• 

15.) Depont of !:aolinized dacite Bra'tlmac 
(SR Boma and llerzag~a} is ra'ther _, 1 and 
'the crude kaolin is pre HD.'tl.7 Dlin•d ill •all 
qua.titiea and used Withoat &J17 treatment !or 
'the prodnct1Cll ot nJ.1 and :tl.oor tUea. B1 ma
gne'tic separation ot kaolin fractiQD the con
tent ot iron oxide can be decreaaed u:p to 1,02 
to 1,1~ when tine ateel wool ma"trix 1a uaed. 
However, the dreaaed kaolin is still 1Dtenai
vel7 yellow because iron 1a present in lillo
nitic tora which makes a thin tilm around the 
kaolinite c27atal. ag.pegates and pene'tratea 
also be"twee:n tha cr,.atal. layers. 

When chemical treatment nth hy'drosalp
hid at ohloe1c acid l'H 3 is used this thin 
11mon1t1c film diaaolvea and kaolin can reach 
whiteness of ELR 46• 87,6j with 0,3~ 1e203 
conten.1. However, from economical point of 
view it ia known that price tor chemical trea
tment can be accepted onl7 !or :production of 
coating ola,a ( wh1 te pigment). Bu't this ia 
also no'i economic to produce .trOll this raw ma
terial.. 
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The author ot this report m.e&Da that the 
deposit is ~oo s:1a1l to start with an econo
Ddcal industrial produntion of d..-essed kao
lin • .tad th9 rea11ty is that this kaolin cu 
be used ~er d:'easing because of its colOUZ" 
a.net re••• content for the produstion of fi
rebrick• oal.7. !here~ore the moat economical 
utilization is tor w.11 tiles production as 
it ia don• up to now. 

16.) i'aolinised granite b-oa the depoeit :Ba-
3uonc (SB. Serbia) passed up to now thraagh 
a very poor kaoliuizaticm. proceaa. !herefore 
content ot kaolinite is veey low wh11e on the 
other hand content of .Ued aodiUDL-potaasiulll 
telclapar is h16h - 54~ - and 1 ta quail ty is 
excellen"t. JIUed feldspar ~·om deposit Baja
n.o•c after separation ~= cmde ore cou.
taiDB 55~ of aodima feldapir, 2~ po"tasaiua 
feldspar while the r-ining ~ is :ma1nl1' 
~· S102 with a li'ttle am.aunt of kaoliuite 
and impuritiee. Also dressed quartz aand is 
expected to be uaed ill the glass factory at 
Para~in. The end-user started with erection 
of a dressing plant with g capacity ot 20000 
tons of feldspar per rear. 

Generall.7 it can be said that thi• kind 
of feldspar (sodiwa-potaaaium.) is used ill ma
ny ceramic factories in Yugoala'Via in order 
to decrease 'the •i~tering temperature of tbe 
products. !heretore it •• higb].7 recommen
ded to •tart with the production of thia qua
lit7 of feldspar aa soon as poa~ible. 

17.) Deposit ot kaolinized gabro near Djev
djelija (SR Macedonia) is a part ~! a large 
Vardar gabro massif. Washed kaolin after ma
gnetic separation is ot excellent quality for 
paper 1nduatl7 as filler. It oan be also u
sed 1n am•ll quant1-;1es in ceramic body com
poaitiona.Ita plasticity and CCS are unfor
tunatel.1 very low. 
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It aa recommended to build a kaolin 
washing plant nth a capaei'iJ' of 30.000 t 
per ,..ar. Ho"8var, before any investment is 
done it would be nec••B&ZT to cCll'\)J.ete the 
detailed geo1ogical sarve7 and approve in
dustrial naervea. .All. ab::>n JUD.ticmed re
ml ta and reco~endati011• mve beu. done 
on unooaplete and aimt>J.e geological judge
unta. 

18.) De~oait of kaolinized granite at Xara
~•w near "the town l:oaovaka X..Jlica (il Ko
aovo) 1& kD.OWD for a long time and kaoliD:l.
z•~ grazi1 te used in crude stage for the pro
duction. of floor ~d -.J.l tiles and ill mal
ler quantities a~ an additimi to ftrioaa ce
ramic bodJ' amapoai tion•. hma ths cm de on 
24" o'f kaoliD. :tracttcm, 24~ o"l aadiwa-potaa
aiua feld~, 1,5. o"l mica &Dd 5l$ o-t quartz 
881ld •st• can be Mp&rated. 

KaoliD. itaeli bacauae i"t is actaall7 a 
mirture of kaolinite and hydrous micas (11-
lite) baa excellent CCS and a very- high pl.a
nici ""7 and ia sai table ther9f ore for aha
pimg process of c~-ramic bodies. On the other 
J:Jand rheological pr~ertiea are not so a%
cellen"t and organic defioculazrta ahould be 
uHd to reach a low Tiscoait7 o-f caniD.g 
alipa. ltaoliD. is also mitable 'for cable 
and mbber indus-tri•• and can be uaed aa 
filler 1Jl paper 1nchurt%7• However, its uin 
utilization 1• ill tin• ce1-am:l.c induatriea. 
(see also paras 26 and 27) • 

l'eldapar what ia actually a mi.Xture ot 
sodium and potassium fe.ldapare can be 111c
ceaa1UJ.17 used 1D. 118111' tloor ~d wall ~ilea 
productions decreaaing ·th• 11.ntering tempe
rature of :final product•. Quartz sand wane 
•• tested with mcceea 1D the production 
ot light porocOrJ.cr•~• ( Sipora:: t:r.pe). (See 
also para 28). 
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!he end-uaer !Ult Kara~evo accepted the 
recC1111landat1on. to build a kao11n ••hillg pl.ant 
nth capac1t7 ot 30.000 tone of washed kao
lin per 79ar and a :tlotatiOll pl.ant with a ca
pac1t7 01' 32.000 tone ot froth :r.Lotated teld
apar while 65.000 ton• ot quartz sand waste 
will be uaed for the production ot approx~·
-7•17 100 .ooo -3 ot light t>aroconcrete ( S1-
poru type). 

19. ) Depoa11i ot kaol1n1zecl grui:t• lleail51 (JP 
Vo;lvocl1l:la) i• actuall7 a aecond.arJ' depoait 
~ kaGl.:lnizecl grimi 1i• heaT'J' aoilecl wi. th olay 
illlpur1t1ea and con1ain1ng a high COAta-S of 
1e••• aoapaancla. !herei'ore the cla7 :traction 
•• nat reo,..nded tor farther dreaeing.Bow
awr, bei.Dg a ~ ot kaaliDite and iJ.Ji
t• 1t au be used mcoea~7· ill the prodlic-
1i1oa ot acidproot 8laba, 1i1lea,and brick• ill 
~he :an 1'ao1i~ at Bel.a Crkva. ~ acidproo1' 
test gan th• ftlu.e· ot 98,~. 

Dressed feldspar b7 froth :r.Lotatio:a is 
of a Tel:7 high qual11i7 and correspond• to I. 
qual11;J' 01' JU S~dard for po-taaaium feld
lilpar. !he co1rtent ot Je2')3 is attttr magn~t1c 
separation cml.7 o,o~ w.bat ••ans that it cu 
be used ill 1ihe produc1iiOD 01' glazes and gl.a
••••· It• ahnical composition shows that the 
product ia practical.11 pure feldspar withoat 
&Jl7 admi%turea • 

.C.so quartz SBDd after Jl8gnatic separa
tion corresponds to a good quaJ.1 "t7 01' glass 
sand. However, tlut dreasad and withoat mag
netic separation can be used a1so as mou1ding 
sand 1l1 the nael and a11oya industries. In. 
thia n7 1 t •a saccea~ll1 tasted ill cast 
iron and steel casting factories in Vojvodi
na at Kikinda, Vria'1 and Eela Crkw.. 

Eased on the above good rem1ta it n.a 
recommended and a1ao acce~t•d to bui1d a new 



-23-

~act0%'7 :tor the production o:f :feld~ and 
moal.ding sand wi~ a oapacitJ> o:f 200.000 t 
per year. !ender :for thia :tact0%7 •a azmoa
nced 1D. the Goverma•Dt Sazzete. 

20.) Depoait r>:f kaolin1zed granite Kotajica 
(SR :Boana and Herzegovina) 1& geologicaJ.lT 
rather ~ ud dreaaecl kaolin is therefore 
alightl7 coarser tbaa e.g. kaolin Karae5evo 
or kaolin D;jevdjelija. On the other .baud 1ihia 
kaolin 1• aa :tar aa content o:f 11lil1eral lmu-
11Di ta ia concerned on• o:t the beat kaol.iD s 
in SJIR YagoaJ.avia. It can be there:tor4t used 
1J1 combination w11th &D7 other more plaatic 
kaolin :for 1the prodllcttmi of fine ceramics, 
1lectroceraaic11, and 1&11it&%7 -.re. It 1a 
not mi table :tor paper, rubber, r.nd cable in
dustries. 

Also dreaaed :feldspar a:f'ter 111&~etio se
paration 1a of a ver7 good qu&J.j.t7 and it is 
a miiture o:f both sodium and potaaa:!.um fel.d
spara having about l°" of X20 and 4~ o:f B'a~. 
SD.oh a :feldspar can b• used not cml7 ill "the 
ceramic bod7 prodllctiOJ16 aut also ill "the pro
duction o:f glaaaea and glaze•. 

Quartz sand - feldspar mi:rture remaining as 
a waste a~er kaolin and feldspar separation 
is as far as le203 con"tent concerned pare e
noagh and can be us&d :tor an7 cer&Ddc produc
tion or :tor production o:t ordin&r7 glasa pro
ducts sach as e.g. glass containers or sJ:leet 
glasa. Content of iron imparitiea can be drop
ped still more down aut the cr.:aation is if 
it is economical.This quartz sand - teldspar 
mix~• can also be used for production of 
light weignt building materials (porocon~re
te) or simply as sand in building industr:r. 

The end-user wishes to build in accor
dance wi"th oar recomaenda"tions a dressing 
plant producing 30.000 tons/year of dressed 
kaoliJl and 50.000 ~on11/1ear o! d:r~1aed :tald-
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spar. ~: production is u;pected to be the 
raw material baa• for ftlrther fl11iire inveat
men1ia in the :tiel.d of ceramic•· mch as ~o
dac1iion of po1..-c&l.aizl 12til.it7 ware· md vitre
ous sa!U.t&r7 ware. However, -.he quastj.on is 
when enuugh mone7 will be available for it. 

21.) Konomineral deposit of quartz sand Kar
lovac (SR Croatia) is a deposit of tine quartz 
sand contam1na1ied with about 5 - 6~ of clay 
(kaollni te) impurities which should be was
hed oat to reach the requested qua.li t7 of the 
main produc-t. The qualitJ" of washed kaolin 
1• as far as content of mineral kaolinite is 
con.cern.ttd better than kaolln Bela Reka. The 
kao11ll trac-tion contains nearly 7a:fe of mine
ral kaolinite and content of coloured impu
rities is after 2&gnet1c separation slightly 
over l$ ODJ.7. 

Quartz .u.d t.rac"tion ia V8'r7 !ine and 
atter separation of ?1 i:aparities by froth 
flotation and magnetic separation also very 
pure. It can be used af"ter dreaaing 1n the 
procmction of glass as well as :!.n casting 
moal.ds preparation. The fine traction of 
quartz sand (-60 +10 micrometers) what is 
ac"tllal.17 the waste r:an be used as fW.er or 
in the production of ligh't building materi
als or in the production of various clean
ing dete~genT.s, etc. 

~ecause the deposit is relativel7 a new 
one onl7 laborator.r and large laborator,-tests 
ban been done. Eased on th.e promissing re
su1 ts obtained the end-user plans to build 
a dressing plant with a capacity of 500.000 
tons ller 7ear wbat will give aboat 25-30.000 
tons of washable kaolin fraction as a by-pro
duct yearly. 

22.) Qaartz sand deposit Rgotina (Oblaci) is 
another monom.1.ne:ral de~osit of quartz sand 
which api>eand during the time o:t 1.mplementa- · 
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tion ot the projects.After separation and 
aressing 84, ~ ot lligil qua11 ty quartz sand, 
14,9~ ot po~asaiwa f~1dspar and 0,6~ of was
te {washable clay fraction) can be obtained. 
!he waahabl• clay fraction based on mineral 
kaolin1 te is untortunatel1 h6av:y contud na
ted w:t.th coloaring oxide• and cannot be aic
cessftllly dressed by magnetic separation. 
However, there is the possibility to use it 
similarl7 as the •ste :trom deposit Kasi~i 
wbat means in the ceram:ic :tactOrJ' at Bela 
Crkva. 

Quartz sand as the main product bas a 
TU7 low content cf J'e2()3 withoat magnetic 
separa"tion and ia of a very- good quality and 
is ordinary' used tor the glass produc"tion 
as well as tor ateel and a1loys casting moa1d 
preparation. However, the content ot colou
ring iron oD.des can be still. deoreaae4 b7 
mape'tic separation so 'that the quarts ll&Ud 
may be used than :tor production of special 
kinda of glass such as optical glasa,pharma
ceutical glass, 'Ii. screens, etc. 

There ia onl7 th• difference ot o, 2Z' 
ot X20 +la~ to be cal.1ed the I.quality po
-taaaiwa :taldapar 1n accordance with JU Stan
dard. Content ot h203 and Cao also pe:imita 
to place this product under I.quality potas
sium feldspar. It is produced b7 froth f'lo
tation atter wash1.11g out the clay ~ctiGn. 

The and-aser accepted a11 recom:menda
"tion• and started immediately with the re
construction o:t the factor,. to satis:t,. the 
obligatory teohnologj.ca1 process worked oat 
1D the Institute. The production is now in 
a fu.11 opere.tion and gives together with 
the old part of the ~ctoey the capacity of 
1,400.000 tons per 1ear. ~his is a good e
xample of collaboration be"tween the project, 
Inati tu ta and iDve•ti tor ( end-aaer). The re
guJ.ar production eo•• smoothly •. 
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23.,) Deposit of peyrophjlita at Konic (~ Bos
na and Herzegovina} is lmOWD for a long ti
me. However, only- a agall part o'f the depo
sit na pure enough to start w1:tll ita explo
itation while the baa• o:t the ieposit was 
contam:lna'ted with colouring 1mpqr1 ties. Bew 
methods of dressing especial.17 dresaing b7 
magnetic separation allow uti1ization of the 
whole deposit. 

Separa'hd and b7 mape-tic separation dre
ssed pyrop)Q'lit~ ia accord.1ng to the tests 
o:t the Inati tute for Palp and Paper in Ljub
ljana acellent :til1er in paper .indzurtr,..Its 
•bi teneas is u ~1wel7 high and reaches 83, ~ 
by m.repho. Abraas:Lon is 1"" and the dreased 
raw ma "terial can be used also in high speed 
paper production machiues. 

Jfan7 rec01111endationa of the au+.hor o:t 
thia report ••re accepted clur1nB the prepua
t ion of fiul obliptQrJ' taob4ological pro
cess. !he end-user expecta to star; with a 
production of 85.000 tons of dresaed and -.g
ne"tical.17 treated pyropJ27lite per year what 
is in UIJer'ta opiDion to mch for S1R ?agoa
larta tor only- local uae. !ha paper 1nda•t7 
canamea ab011t 50 .ooo tons of t1ll.1Dg c:la7 
7earl7. K:>nnr, it ia believed that a very 
high •hi'teneaa of 'Che product 1'111 help to 
place the mrpl.ua of the production on the E
uropean DIA.l'ltet. 

24.} Depoai t of Black Cla7 J ovanO"li~a 3rdo ( S1i 
Serbia) is nr,. iDtereatiJi& because the cla7 
ia actually a white bunmg clay which is ill 
the raw stage contam1nated with baminats and 
aJ.geaa. ?herefore alaa it• rheologica1 pro
perties are ucellan1i. ~ere are onl7 few 
ala7a with similar good ceramic properties 
in Yugoslavia and therefore 1 t ns reoommen-

. ded to obswrve this cla7 for the production 
of v1 treoaa sani 't&rJ" are and tor the i>roduc
tion ot electrocermU.a•. 
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The clay 1taelf i.a baaed ga, 'the JliJleral. 
kaoliDi ta and is V9r7 l"'ine. Therefore 1 ta 
plaa-ticit7 ia a1ao good and ita strenght is 
high. :Baaed on this V9J:7 good propertiea it 
•• uaed as one of the main local compOllen'ta 
in laborat017 and aemi-induaVial trial• an. 
... '11it&rT waro production (aee also paragrnph 
27) and ribbed 9laba production (aee para -
graph 29). 

!he cnm.•r of the depoait - Zorka !a.baa 
enterpria~ - ilUlediatel7 accepta4 the reaa.
menda tion a:d the .Bl.a.ck Cl.a;y ia 111l'led aepa
ra~el7 and depoaited an a 11pec1&1 deposit 
•hi.la 1'he white cla;y which is uaed in the pro
ductton of floor tile• is f\trther mined with
out illtsrruption. 

25.) Laborator.r teating o~ clay deposits "Cr
ni '1Th •, •SJ.a 1iina I and II", ~dovci •, "Vla
aotinctt •, "tnll •, ad other h&ve been finiahed. 
However, 1.-; shOlll.d be said that 110 one of them 
( a:cept Budovci - podiDa which is ~ortwla
tel7 1101r hidden bebind the newl7 deposited wa
ste upper layers) ia a good qualit;y refracto
r/' cla7 and 1 t seems that on17 ~oduction of 
kaolill at Bar,, (Garasi) can 1&tiaf7 the re
quire11enta of •!&mot• J.rand~elovac fact~ on 
ref'l"actorineaa which ah.oul.d be equi-1e11t "to 
~E 32 - 34. .lbove mentioned cla79 are mainl.1 based 
on mineral il11ta &Dd montmor1.l.lonite and are 
contaminated w1 th coloured. iJlpm1. ti ea and their 
re~ctorineaa ia far bellow the r.equir••nt• 
for quality firebricks. 

It ia evident that the aitu&tion in re
tractor,- clays ia not aati•factory and only 
further geologioal sarvey can help to aolve 
'thia problem. It ia •id that good quality 
cla7a are neiu- the town Dimitrovgrad near tha 
Bulgarian border but sample• of the•• cla7s 
never reached the Institute in Belgrade. 

26.) On the field ot utilization of local dres-
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sad raw m&'tenaJ.s 'tlle first acttrtt;r •a de
voted to the production of porcelain utility 
ware. Many combinations nre tened using va
riaas mixtures of local .kaol.ins and other raw 
materials. 

!he bea1i re~l ta were foand w1 th JDU1iu
re11 of kaolin Xara·Sevo with kaolin Bela Reka 
(or kaolin Kotajica). Addition of dressed 
pyrop~lite helped to increase the bright
neaa of the body- after firing. Laborate>rJ" 
test~ were repeated aeveral tiJBes in order 
to be aare tha1i the compoaition is good. On 
the end an industrial ten on procmction of 
porcelain. utili'tJ ware was done il1 CSSR at 
th• factor,. "Xarlcnaralq porce1an 11 • !he in
dustrial tes"t cert11'1ed the laborator;r re
mlta. On request of RIX Xaracevo teclmolo
gical part cf Investmem:t S-Wd;y for a capaci-
1;7 of 3.700 tana of porcalain utility ware 
was elabora'ted under 1ihe gaidenance of "the 
exp.re. 

Ril Xaracevo plans to build first th• 
kaolin ashing plant as mentioned in para 18 
and immediately continue with erection of 
porcel.ain utility ware p1ant which will use 
ab0t2t 50-6~ of locally dressed kaolin. Re
ma1 ning 40-50~ ahoali be aippl.ied fl'om ot
her loca1 deposits so that the body- OOlllpoai
tio:u w1l1 be composed completely iTOJll local 
dressed raw ma1ieriala. 

27.) Also sanitary ware production can be ra
l&ased from import of kaolins and clays fl"Olll 
abroad. Attar testing of many bod;r compoai
tions in laboratory- scale the following as 
the best one was selected: 18,°" kara~evo ka
olin, 17,~ :Bela Reka kaolin, 22,5~ Jovano
vi~a Brdo Black Clay, 26,°" Jo't/'Bllovi~a lh'do 
White Clay calcined, 12,°" feldspar Pro.k:uplje 
and 4, 5~ quartz sand :Bela Reka. 

The :riroducta correspond as far as their 

--1 

f 
\ 
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quali"t7 ia cozicernea. n-;h ordinar)r produc
tion of Keram.1Jca 11l.adenovac where al1 pro
duct• were glazed with industrial glaze ad 
fired 1n the industrial "t11lme1 kiln. hen it 
can be •id that the product• of oar eompo
ai tion had lower •ter abac>rpt1on which c11d 
not overcoae 0.5~. 

!he bod.7 coapolli tioa r•ccamaded for aa
Jli. 'iar7 ware prodllction •• accepted b7 ltera
mika Jll.aden~c and with alight changea (b•
cauae of ~•rent firing tapera1iare) al.so 
b;r .J'ugokerllldka Zagreb. Both are 11.ow -1.ting 
tor the illdus"trial production of n.ec•sa&l"J' 
kaolins. 

28.) Waste after kaolin ••bing and feldspar 
froth :t'lc>taticm. troa Xara~•vo depoa1 t •a re
quested to be utilized and ill m.ch a wr.7 to 
utiliae practicall7 l~ of Cl."llde ore (except 
~ ot mapetic •st• and l,~ o'f mica) illput. 
After basic testa it •• recomended to uti
lize thia quartz 881ld ••t• for the procmc
tiozi of light poro-concrete (Sipore% type). 

!he industrial teat has beezi done at 
l:aznejov {CSSB.) near the town PUaen and a
boat 25 -3.of poroconcrete produced during 
Olle Saturda7 and atnda1. !he ready' porocon
crete •• partl7 transported bJ' a lorrJ' back 
to Xar.~evo. 

!he proper-tie• of indu•"triall1 produced 
porocon.crete were excellent. Specific gravi
t1 was 0, 65 g/ ca3 and t~e cold cra ah:t ng stre
nght (CCS) ws 37 kp/cm while the Standard 
requires 30 kp/cm2. In this "118.J' was indust
rial.17 certitied that al1 components recei
ved by dressing of kaolinized granite Xarace
vo can be utilized for some productions. 

29.) Preparation ot final oblige.tor,- tecbno-
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logical proce•a f~ industrial. production o:t 
ribbed al.ab• for 'DlJ. and fioor tile11 gloat 
tiring in SI~I killla •a requested from Zor
ka !abac enterprise. In the procb:lc-tion o:t 
t:J.oor and -11 tiles Zorka !&bac baa "two SI
!I kilns and the7 111281; replace 1n average 
8 - 12 pieces o:t theae ribbed al.abs dail7 
becaua the7 are rejected. !heae alaba are 
illlported from Ital.7 and are ftl"T ooatJ.7 be1-
CS1188 the7 are produced iJl .,, 111ie-cordi•-
r1 te qual.1"t7 • 

.l mall produoi;:l.Oll of the•• al.abs for 
the own oonmapt:l.cm cml7 1a apected to be 
enabliahed 1n 1;he cera:l.c :tact0Z7 at !abac. 
!he product• will be produced bT caatillg 
slip method ill plastar-o:t Pari• mmlcia.hw 
bod7 compoait:l.ons corresponding to llll.111ie
cordierite qual.1~7 baaed as 11111ch as poaaib
le on local raw material.a nre tea'ted and 
the ben one selected :tor induatrial produc
t:l.OJl. •cept im:ported w.lc all o1iher compo
n.en.ta of the selected bod.7 composi ticm are 
local. !he sl.aba prepared ill large laborato£! 
trial were fired to the temperature o:t 1380 C 
and are tasted no• in the industrial SI!I 
kiln• for their lil•. 

JO.) Body composition for aaggara :tor wall 
tiles gloat firing waa al.so prepared using 
local 'talc and varioaa semi-refractory clays. 
!he prodllct1on •• expected to be realized 
at ~aot Arandjelovac factorJ. In. spite of 
the fact that the reml:ta were good the rea
lization of this problem did not take pla-
ce becauae the Saaot fact0%'7 lost interest 
ill tbia procmct1on. J. new factory producing 
onl7 car furni tare is believed to be built 
in a near fature. In 'that case alao this 
problea will come to 1 ta realization. 

31.) The author ot 'this Report prepared ma
ny body compoai tion.s ot facade tile a and fa
cade bricks which were requested by many lo-
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cal tile and brick factoriea.However,in spi
te o't the fact "that the reatl ta were prcaia
sing the ideas cm production of facade tiles 
waa not "alised up to now. B9dy' compoai ti ems 
~.al.culated b7 the expert are deposited 1D. 
the In.sti tutc for &DJ' poaaible use in :fUture. 

32.) !he lJllDP Projec"ta and tbroagh them al
ao the author helped the In.nitute to reach 
~duall7 the leadillg role ill techm.cal. mat
ter• cOJm.ected with the bene:riciation and 
dreae1Dg .of kaoliD.a, cla79, feldspar•, and 
quartz aand not cml.7 1D the soc. repabllc of 
Serbia but in SJ'R lhgoalana as a whole.Ba
pec1al.l7 1D kaolin.dressing prob1- and in 
1'9t high graclie.ut mapettc separation prob
la.a the Inati'tate 1a the mpreme one among 
other inatt'tationa 1D SR Serbia. 

33.) fhrough a ft%'7 cloae collaboration bet
ween the expert and tile atatt of the Inni
tute on al1 project acttvitiea the mow1.edge 
of local specialists increased so tbat thej 
are able now to ccmtimle theaael vea 1n pro
bl8118 of dresain& and beneficiation as well 
as in the field of utilization of non-metal
lic raw materia1a especially those selected 
during the implementation of Phase II. The 
expert prepared alao together w:4:th local staff 
man7 papers and lectures which were presen
ted on T&rioas local and 1ntern.at1ona1 semi
nars and a~os1u1111. 

34. ) !he expert bad also a big influence 1n 
establishing of bilateral collaboration bet
ween the CzechoaloTak Ceramic Works in Pra
gue and the Institute as well as between the 
Institute !or Basic Re:t.ractories (WHK) in 
Brat1s1ava and the Institute (Imts). Among 
~ther activities training 01' Institut•'s 
specialiata in VOX Karlovy Vary can be men
tioned as a good example of thia bilateral 
collaboration. 
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35.) Bs1;abl1sl:laent of a good collaboration 
be-tween the expert and al1 end-users helped 
ill a smooth oontimla"tion of work on. each 
parttcal.ar probl•. End-users accepted to 
p&J" all nec••a&r7 large labore."tGrJ', aemi-iD.
cmstrial, izldastrial or pilat pl.ant tests 
to enmre theaaelna abcnt tile quality of 
expected and possible future products. 

-, 
i 
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lI~. R B C 0 M 1' B B D A ~ I 0 H S. 
7ri1 ¥&*1 1 *1 1 * 1 *iif* 1 * 1 * 11 #i*X*l*X**i 

Baaed on the rea:il.ts obtained and men
tioned in chapter II • .Pindinga r.s well as 1n 
previoaa technical and ter.llnal re:ports and 
the 011!1 experience accumulated during the im
plem.en:tation of the projects the following 
recOJmendatto.ns can be fonmlated: 

36.) t1"t1J.1ze !or induS'trial. production of 
quartz sand 'the monomilleral. depoai t Oblaci. 
Reconatract the !aotQr7 "Xvarz• BBotina 1n 
sach a •Y to c~orm to-1ihe new tec!mologi
cal }1r0Cess worked oat for this deposit in 
the Inati"tute. Introduce froth flotation of 
1mparit1ea and :tel.d~ and increase so the 
qualit7 of the main procmct - quartz sand. 

This recommendation was completely ac
cepted and is al.read7 flllf11led. fhe recon
stracted factory has the capacity 760.000 t 
per year and is in a 1Ull operation for two 
years and together with the old part (depar
tment) produces ab0t1t 1,4 Dlill.ion tons yearly. 

37.) Erect a new factory prod:ac1ng high qua
lity quartz sand .trom the monomineral. depo
ai t Bela Reka according to the obli&atory 
technological. process prepared and tested un
der the activities of the projects. Except 
q_uartz sand to produce also kaolin as a by
product which is present as washable impuri
ty in a quantit7 of approximately Z' in ~he 
crude raw material. 

ilso this r9commendat1on is prac1;ically 
f'~lfilled because a new factory with a capa
c1~y of 450.000 tons per year ia under con
atzuction and is ex:pected to give the !irat 
quartz sand producta during 1983. £ full pro-
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dnction ia upecteti in 1984. Thia capacity 
w1J.l also give aboat 8-10.000 tons of kao
lin :traction which was teated as a mi table 
one in the production of fine ceramics.How
ever, •shing plant for kaolin prodactiou 
ia not up to now tully tinanciall.y covered. 
~eementa with some ceramic producers to 
cover partl7 the facto%7 erection expenses 
is under negotiation•. 

38.) Utilize for indD.-t:r1al. production of 
quartz sand and hiBh qua11tJ' poaaaiwa feld
spar the deposit· of kaolinized granite "lle
si~i" near Vriac, for which the detailed "ie
clmological ~.iroduc-Cion proceaa •• worked oat 
ill accordance to pilot plant re ml ts obtai
ned. !he na-te - lot!" qualit7 kaolin with a 
high contat of Fe:2<>3 - utilize for the pro
duc-Cion of acid reLating product• (acid
proof bricks and tilea) or far "the proauc
'tiou of glazed facade 't1lea iD the uist1Dg 
factor'J' ~t Bela Crkva or as replac ... ent for 
montaor1llon.1'tic and therefore unmi"table 
cla7 lUiai~ which is uaed now iD the ceramic 
prodnction. 

Thia recom.enda1iion was accepted by the 
Committee for Energy and Baw Materials of the 
Govel'Dllent of AP Vojvodina and a tender for 
sappl7 of equipment for a dressing p~t with 
troth flotation for a capaci"ty of 200.000 t 
79arl7 •• opened and annoanced in Govern
ment Gazzeta in Ju1y 1982. However, f1nac
cia1 negotiations with selected &appliers a
re no-C finished yet. 

39.) Establish the production of 100 .ooo tons 
of kaolin and 120 .ooo tons of high quality 
potassium feldspar yearly from kaolinized 
granite from the deposit Bare (Gara41).Aboat 
5~ of kaolin production separate bellow 40 
mil1m1crona and so produce low grade kaolin 
nth retrac"torinaaa POE 30/31 and 5°" of kao-
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lill prcxhlction aeparated bel1o• l1 microme
ter• and produce high quali t;y kaolin with re
fractorineaa PCE 33/34. Utilize this kaolill 
for the production o'f 'firebricks and high a
lumina brick• at "the :tacto17 ·~ot" ~d
jelon.c. In case il the •terab11orptton o~ 
kao2in grog will. be ~ter :tiriDc too .b.1gh 
mix the nshed kaolin w1 th dreaaed. lbidovo1-
pocl1Da cla7 anci ll'tabilize ill mch a •7 pro
duct:1.on o:t high qual:1.t7 grog. 

!his recomaumdation •• accepted and 
will be defini te17 realised becauae •!amo-t; • 
Aran.djelavac has no otur aftil.abl• and sai
table raw •t•rial o'f higher qualit7 1!or the 
production o:t grog and firebricks because the 
depoait o'f iadovci cla7 used up to now :tor 
ordinar7 prodttction ia ezbauated. Rowever,ft
ey detailed test• on r&ixing o:t kaolin and dre
aaed Badovoi c1a7 ahoal.d be done in order to 
"aquezze• the optial properties o:t both raw 
materiala. 

It is to be mentioned that by-producta 
are quartz sand recommended :tor utilization 
as 110llld1Dg sand or and :tor glass contai
ners production or mi table for building iD.
duatriea and mica which is o'f a low quali~ 
and can be uaed onl;y :tor the prodaction o:t 
welding electrodes. Honver, consmaption o:t 
mica :tor thia production is no1i too h1g!1. 

40.) Ereo"t a kaoliD ••hillg and dreaaing 
plant :tor a capacity o:t 30.000 tona per year 
at Kosovo using as crude ore kaolinized gra
nite fr<r.:1 the deposit Kara<!evo. Kaolin should 
be separated bellow 10 micrometers and -:1ag
neticall7 treated in order to decrease the 
oontent o:t iron a~ounda. 

1or complex utilization o:t kaolinized 
granite to produce b7 :troth flotation sodium 
11o"taaeium feldspar o:t a good qualit7. Quartz 
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&aLd ••t• dter :tiatation u"til:iz• for the 
producticm. o:t ligh1i poroconcre"t• {Siporex 
type). Kaol.in produced :troa thia deposit ia 
a mical cermaic kaol:iD {for fin• ceraai.c 
prodaction) becan .. it ha• a TfJr7 good lJ].a
attci "tJ' and high CCS ( artrenght) after dr,-1ng. 

The end-user and also ti18 OWD•r o"L the 
depos11i accepted thi• recommendation. Invest
unt atad7 ri.1ih a final oblip1iOrJ" 1ieclmo1o
g1caJ. proc••• •• prepared 1D accordance w11ih 
the nml.1;• ob1iaiD•d dar1Dg 1ihe -1-indust
ri.U 1iesta. Preparattou. o~ finacia1 cons1i
ruc~ion tor inTeri:aa.t and ew.l.ua1iion of of
fers recei nd :rroa foar po•1b1e aapp11era 
is in the coarse. It is expec1ied 1iha"t erec
tion o:t "the :tac'tOr'J' will stan in the begin
ning l)f 1984. 

41.) Jatab11sh procmc-tion o~ 3.700 1icms of 
porcelain utili"tJ' ware at Xoaovo w11ihin 1;he 
:O-aaework of llit raraaew utilizil:lg it• own. 
dressed kaoliD. <~•• reoOlllllmda-tion under pa
ragraph 40) aa well as o'iher loca1 raw ma"te
rials. ~ ben combination aeas to be a mi
ntir• o:t kaolin Xara~evo wi'th kao11n :Bela Reka 
or kaolin Xara~evo w1 "th clreaaed and calcined 
py.ropqlli"t• and quartz sand. It ia alao re
o01111Lended to uae ali&h"tl.Y opacified glaze 
with addition of cirkonia or cil"konailicate. 
LaboratorJ", and-industrial and illdaa"trial 
testa aprroved u-t111zation of kao11n Xara~•
vo for this production. 

!his recommendation waa also accepted 
b7 the managemen'i of ilX Xara~evo enterpri
se • Detailed inn atment a"tud7 based on oar 
technol.ogj.cal atud7 ia now under preparation. 
!his i:lveatment W"'.ll be rea11zed immedj,ate-
17 when kaolin •ahi.Dg plan't will s-tart w1 th 
the production of dr9ased kaolin. 

42.) In order to utilizfl also the quartz sand 
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•at• after the froth :t'.lo"ta.1:10ll of :teldapar 
:tor complex utilization of Xara~tn'O kaol.Ui
zed granite it 1• recomaended to ea~blish 
a production of 100.000 - 120.000 rper year 
of light poroconcn1ie (Siporex 1in>e). !he 
quarts eand is ac-ta&ll7 a 1lirtare with :teJ.d:
apar which i• aot poaaibl• to be :tl.o1ia1ied 
becauH the ~· of both minerals are 
grown toge"ther and fin• milling of 1:h1.a ma
terial to releaae the feldspar crratala and 
ao aore or l••• parif7 the quarts b"ao"tio:n 
rill halp b!lt quartz 8allcl ct mch a finesse 
cannot be uaed e11iher in gl.aae nor ill aand 
aaal.d :tor •1i••l caning. Prodaction of poro
concre"te ia therefore the b11Jat •7 for ita 
utilj,z&tion. Oth91"Wiae 1~ can be con81llled as 
an erdin.arr quartz a&lld in building industry-. 

Oar rec~en.dation •• accepted and ne
gotiation• are b•illg done between RIX Xara
~evo and other possible potential producers 
o:t br.!J.d.1ng •t•rial• at Kosovo. Reaal. ta of 
the industrial "ta st made in CSSR w1 th this 
wane 88Dd fUl.l.7 certi:tied a high quali "t7 of 
produced light poroconcrete. 

4 3 • ) Erec1; a kaoliD cJre aaing pl.ant for a ce.
paci t7 of 30.000 tons per ,ear in SR Bosma 
and Herzegovina st Bosanak7 X:obai using aa 
cracle ore kaolinized granite· ~om the deposit 
:fotajica. A.a b7-produc1;a produce high quali
t7 potaa81um-aodiu11 :teldapar, qua»-tz sand ad 
uca. Labaratorr ten• with dreaaed kaolin 
ancl feldapar made 1n the Institute a• well as 
semi-indua"trial te ata made b7 J11gokeram1 ka 
Zagreb certitied the quali'tJ ot both dressed 
component a. Qaanz sand is mi table tor the 
prodllc1;1on of ordinary sheet glass and glasa 
aoutainers. 

This reco11111lendation is atil.1 discussed 
on the level of Government of B1B in spite of 
th• :tact that the kaolin washing plant is a:
pected to build "the baae :tor establishment of 
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tine ceramic 1ndu2triea (I'orce1ain utility
.are and SIUU"ta17 ware) in the soc. repab
lic Bosna and Herzegovina. 

«.) Utilize for industrial production of 
quartz sand the cnde ore tram monomineral 
deyoait Xarlovao. fhe quartz sand is finer 
and can be used tor prepara"tion ot precise 
sand aoalda as wall as in glass indua'trJ'. 
kcept quartz aand to produce kaol.in which 
1• present a• •aha.bl• imp2ritJ' in the cra
de ore in quutitJ' of appr=1•t•l;r 6-~. 
?hia kaol-'ll can be used in ceramic indu•U7 
aa partl.;y replacement of imponed kaolins. 
It ••ema to have ai~ci911t plalRicit;y aa 
!:all as good CCS (cold crashing atrenght). 

!his recoamumdation was accepted and 
the end-user expects to start with the capa
city of 500.000 tons pu ;year lfha't g1vea ex
cept high quality tine quartz sand a1ao a
bout 30.000 "tons ot kaolin saitable tor cera
mic industry. !he enterprise Jugokeram1 ka 
Zagreb is interested in these both compo
nents f~r the production of porcelain hotel 
ware and sanitary ware because this deposit 
is relativel~ close to the ceramic factories. 

45.) Estab11sh production ot 50.000 tons of 
dressed pyropqll.Lte which w1l1 be used as 
filler 1l1 paper indu.art17. The dressed product 
after magnetic separation bas a high whiteness 
above 8Z' ELB. and a low abrasllion teat. !he 
a:i>ert believe• that this ra.w material. can be 
after separation bellow 2 milimicrons used 
as coating cla7 (white pigment) it rheologi
cal properties are good. It ia recommended 
to teat also tl11a possibility because white
ness of this raw material is very promisain~. 

Intenaive discussions aboat the capaci
ty, obligatory tecl:mologic&l process, and ne
cessary equipment are in the coarse. The ex-
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pert' a opinion is that the by the end-user 
recommended cP~city of 86.000 tons ~er year 
is too high for lUgoalav local consumption 
in paper 1ndustr'7• 

46.) Establish production of 30.000 tons per 
year of dressed kaolin at Dje"ldjelija using 
as crude ore kaoliDized daci"te from the dQpo
ait llovo Xanjako. !hi.a quality of kaolin is 
111itable for paper industry as f11ler or for 
rabber and cable 1n.cmatriea. However, it is 
not mitable for ceramic industry because 
i~s plas1:1oi"t7 and cold crashing atrenght a.re 
VfJr7 low. Consmaption of paper f1l.11ng clay 
1n Yagoalavia is Bboa-c 50.000 tona/7981'" what 
might be covered with the prodaction of dl!es
aed pfrophylit• and before starting with any 
invee"tmu:t OD this d.epoai t agreement between 
both paper t1J.11Dg material producers is hig
hly rec01111end.ed. 

Recommendation for this production not 
yet accepted but 1n.tensi ve geo1ogica1 survey 
on the deposit is continuing and it is befo
re ita finisbing. 

4 7.) :Because the Insti tu"te for Technology of 
Nuclear and Other Mineral Baw Materials which 
is the Government Implementing Agency reached 
as far as public relations are concerned the 
name of OD• of the beat Inni 1.utea in the field 
of dreaai.Dg and utilization of non-m.etal1ic 
minerals ill ?bgoalavia it would be neceaaary 
to contiml• in. this activity. From this point 
of new the following recommendations were 
formulated tor the Institute: 

48.) !o contime in. follow-up of teci'.nical 
and technological solution ot every non-ma
-tallic probl• using aemi-induatrial or Pilo·t 
Plant reaal.ta aa th• base because it is as
aen~ial that the dresaing methods applied 
are related to th• end-use of the dressed 



raw materials in sach a way that reaaonabl.e 
balance beitween the quali t;y and cost shou1~ be 
reached. 

49.) !o continue in increasing ot knowledge 
and education ot its scientific workers,spe
cialiats, and teclmicians in the field of 
dressing ot non-metall.ic llinerals and their 
u'tilization among others also thraugh the bi
lataral collaboration with CXz Praha and VUBK 
Bratialaw. which waa er.abliahecl under 'the 
actiTit7 ot the Pro~ecta. 

50.) !o prepare al.so in future tecl:m:f.cal lec
ture• and acientilic pap«a.--a tor variaaa snci.
nars, &JllPO•iml•~ and ca.:gresses either local 
or with interna"tional pu-tioipation aboa"t dre
•ai:a.g and poaaib1• util.izatian of J.ocal drea
aed raw •terials. !hi• ac"tivit7 is ftr'T im
portant because i·t can also make a good pub
l.ici"t7 for 'the Izurti 'tut• and Ulp "to stabilize 
the leading posei"tion ot the Inatitute in "the 
field of non-metal1ic minerals through the who
le lU~ala.via. 

51.) !o be in a ver,. close contact not cml.;y with 
ac1;ual. but alao with potential md-users. In 
~gite ot the tact that tmpika to the existing 
actual. end-usera the reaJ.ization of the Pro
~ac"t resal.ts can be cal.1ad as more than sa
tiatact~ry :tUJ.filling ot this recommendation 
will lead to the exte1111104 of utilization of 
locall.7 dressed raw materials b;y loc~ indus
try and wil.1, therefore, hel.p to stop import 
ot theae mineral a to SFR Yugosla"lia. 

52.) !,, utilize from Ul'IJX) and UBDP side the 
Institute tor training of special.ists from ot
her developing countries aim1 lar1:r as was the 
oaae w1 th Mr .Ma.eking ot Tanzania .J.ccept also the 
saggestion of the Ina-t1tute in utilization of 
magnetic separator and other equipment for teats 
ot non-metallic raw materia:la from other deve
loping countries. 
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IV. C 0 I C LU S I 0 B S • 
···-···········~········--· 

!o aatiai';r the requirement• of 1ocal. in
duaiiriea for quartz aand factories at Beotilla 
Valjevo, Be1a- Bek&, and Vriac (Jleeic:1) ahouJ.d 
work with ttlll. recOllllllended ca~c:1tiaa. l'acto
riea at :agotiDa Bild Val.jevo are ill a :ttlll o
pe~ ation for more than "two year• whi1e !aoto
r'7 at Be1a RU.a :1a under erection and factory 
at Vriac under bidding of -ohiDer;r. I-t; ia e
vident that in a nenr iUtllre lbgoalavia will 
be 1Ully •1t-mata1D1ng in 'thia material.Row-
9ver, depoaita at Karlovao, Bare, and Kotaji
ca expect al.so to produce q~ar1iz -.nd what 
aeana that the quar1iz conm•ing iDduatriea 
can 8%1J&Dd in ftl"ture 111thoat havillg :9l"Obl .. 
with basic raw material.a. 

Conmmption of kaol.iD iD Sl'R Yugoslavia 
reach•• up to 86.000 tons per year. hoa thia 
Bllca.Jlt ab rut 50 - 55 .ooo tou is conSW1Led by 
paper 1Ddua't27, 10 - 15.000 tons by- rubber 
and cabl.e industry, 10 - 15 .ooo tons by cera
mic iDdust?'J' and the remaining 5 - 6.000 tons 
by other inchl.atriea. 

Productio11 o! quartz .and at Be1a Re.lea 
w1l1 g1 ve nece aaar1l1 ab oat 8 .ooo tons of ka
olill. as by-produ~t. Si.m1larl7 productiOD o! 
quartz aand a't KarlOTBc will e.ive aboat 30000 
tona of kaolin as a by-product. A. new facto
ry at Xaracevo which :ts expected to produce 
kaolin tor ceramic, cable, rabber, and other 
induatriea is programmed for a capacity o'f 
30.000 tons per year in order the ~roduction 
to be economical. Than erection o! a facto
ry producing m.a:.tiDIWll 50.000 tons of dressed 
pyrop~li ta !or paper iDdustr,r (and a small 
amOWJ.t tor ceramic industry) will oover all 
the Yugoal.avia' a requirement• for kaolin not 
Olll.7 in the present time• but alao 1n fu'tu-



re baving in 11.ind expansion of conmllling in
duatriea. In 8'1Ch a caae erection of facto
ries at Djevdjelija and Kotajica wiJ.1 be ex
cesai ve. 

!he faC'torJ' at Bare (Ge.raii) cannot be 
coan"ted aaong "the kaolin prodacera becauae 
the 100.000 1;ons of 'thia dressed kaolin will 
be used excluld. vel7 for the production of re
:tractori•• at !&mot J.randjelovac factorr.l"roa 
tlJat what •a •id above it ia ende111' that 
lbgoalana caa be Hli-m.st•in.1Dg alao in ka
olin production in a VfJr1' near fu-ture. Irara
<Sevo ~ctoZT ia ll!lder bidding, Eel.a Rea fac
tGrT ia ll!lder oonaractton and for pyropqli
te factory the inveaaen.t stud7 is before ft
nishi;ag. 

J.a far as f eldapar producticm ia ooncer
necl the aiwation in SJ'B Yugoalavia ia aa fol
lows: In present timea there are two maiD. pro
ducer• of feldspar - Prolmplje producing po
tauium feldspar of a ver, good quality and 
Strumica producing good quaJ.1t7 sodium feld
spar. 

~capt these two eziating producers of 
feldspar "Partizan" Prilep wishes to produce 
50. 000 to:s per l'9&r o:t high quali typotasaium 
feldspar from local a19nitaa available in SR 
llaced'lllia. !eclmologicaJ. process for thi• pro
duction waa elaborated also under the guide
nanca of the lJlf Pro~ects. Complex utilizati
on of local granites gives the posaib111t7 
to produce also feldspar b7 froth tlotation. 
In that case production of 
30.000 tons per year on deposit Xara<Sevo 
40.000 tons per y-ear on deposit Mesi~i 

120.000 tons per year on deposit :Bare and 
30.000 tons per 7ear on deposit Motajica 

can be realized or better to say shoald be 
realized in order to enmre econOllU.cal pro
duction of Jr~olina and quartz sands on depo
ai ta Mesi~i, Bare, and Motajica. JJ.so "leld-

-
j 

' 
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spar• Blljanovac factory expects to produce 
20.000 tons of sodium feldspar. 

It ia evident tl:lat realization of al1 
above m.enti.oned producti.ona of feldspars 
w1ll neceasar11T lead to the airplus of feld
spar cm local market. !hia problem. ahoal.d be 
solved either "through export of feldspar to 
other cowrtriee or through utiliza"tion of po-
1iaaeium f eldapar tor the producti.on of potas
simll feltilizera which probl• is now occupy-
1Jlg 11&11y c0W1tri.ea 1n the •hol.• world • 

. hoa that what ns sai.d above it is e
vident that the development objecti.ves as 
well as immediate objectives of the Projects 
were ~illed. !he Insti.tute for Teclmology 
of luclear and Other !lineral Ba• Materi.al.s 
•a equipped with maJ17 useflll machines and 
apparatus for teating of ncm-metal11c DliDe
rals and the staff of the Ins-titute 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 tea-ts. Such equipment for troth 
flotation ia available ill thei Ins'tj:tut• but 
pilot plant equipme?lt for clay washing and 
dreasing ia not availa~le and to perform pi
lot pl.ant teata cm uia"tin.g la'!>oratary equi
pment is unpoasibl• and caimut gi:n solid 
resal. ta not only :from technolo5ical bu"t al
so t.roa economicr:.1 i:oint of vie". ~ez·efore 
al3o all import;ant pilot plant tests were 
done abroad on indu.strial equipment. 



Annex I. 

Technical Report~ 
prepared by the expert during his appointments. 

1.) Study on the possibility of the llovember 1977 
production of proaetric cones 

2.) Some aspects on the dresaiJ:ls pro- December 1977 
bleDlS of quartz sand and feld:C 
from the deposit Vlaiko Pole " ta-
le•. 

3.} S1iud;y on arasaµig of quartz 8&1ld Janu&rJ' 1978 
from Valjevo (Qa~ge) 

4.) Stud;y Oil dressing of re:fract0%7 March 1978 
cla7 f:r:ga lmdova1 

5.) Pre-teasibili ty study on the kao- Febraaey 1978 
lin and feJ.dspar dressing in the 
deposit of granite in the Arand-
~elovac basin. 

6.) Granite and its use May 1978 

7.) BJ.oating effect in keram.sit June 1978 
8.) Production of aaggars for 1'Bll. August 1978 

tiles gloat firing ~om local 
raw materials at factor,- "Samot" 
J.rand;jelovac. 

9.) Pre-feasibility study on. the pro- December 1978 
duction of kaolin at Bela Reka 

10. ) Study on dressing of Budovci Jamiary 1979 
clay - Part II. 

11. ) Pre-feasibility study on the March 1979 
combined production of 3.000 tons 
of aanit&r7 ware and 5.000 tons 
of utilit7 ware baaed on dressed 
kaolin Bela Reka. 

12. ) Utilization of local non-metallic .August 1979 
minerals in l.Ugoalavia (Seminar) 

13.) Pre-feasibility s"tud7 on the pro- JanuB.r'J 1980 
duction of 250 tone/rear of deco-
rative ceramic at Vojvodina. 

cont. OD page 45 



JJ:mex I - cont. 

14.) Report on. prel1•1na%7 tas'fia !ith 
white-sr&1iah clay of Zorka Sabac 

Peb:ruary 1980 

15.) Repon on pre11111na1 tens wi:th tl'ul.y 1980 
whit• clay of Zorka abac 

16.) Repon on semi-large laboratory September 1980 
scale ~ with kaolinized ga-
bro troa locality "llovo X:onjako" 
D~•vdjelija. 

17.) llepon on aemi-la::ge 1abaratQr7 December 1980 
BCSJ.• 1ir1al with c1a7 :troa lo-
call-t,. tJJll Djevdjel.ija. 

18. ) Report; cm t•nin8 of kaolinized Karch 1981 
granite :troa depoai"t JloW.jica 

19 • ) Local amrces of kaolin prodac- '1'ul1 1981 
'ti.OD. 1Jl lbgoal.avia 

20. ) Depoai ta of quart~ .anda w:t. th ~ovember 1981 
a higher con~•n.t of feldspar 
and kaolin an.d their fall a-
plOJIUn't. 

21.) !eclm.ological s"tlldy tor prodac- March 1982 
tion of 3.700 tons o~ porcelain 
utilit7 ware per rear at RIX Ka-
ra<Sevo. 

22.) !ender conditions for a p1ant .lugast 1982 
producing 3. 700 t/per rear of 
porcelain utilit7 -.re. 

23.) Production ot kaolin !rm lo- Karch 1983 
cal aoarcea 

24.) Utilization of "JovanoTi.~ Br- !farch 1983 
do• clay by local induatriea 
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