Nauc¢nom veéu ITNMS-a

Beograd

Predmet: Pokretanje postupka za validaciju i verifikaciju tehni¢kog resenja

U skladu sa procedurom QMS, IP 19, Izrada i postupak validacije i v fikacije tehnicko-
tehnoloskih resenja, obraéamo se Nau¢nom veéu Instituta za tehnologiju nuklearnih i drugih
mineralnih sirovina (ITNMS) sa molbom da, prema Pravilniku o postupku i nacinu
vrednovanja i kvantitativnom iskazivanju nau¢noistrazivackih r ltala istri  aca (Sl.gl:

RS, 38/08), pokrene postupak za validaciju i verifikaciju tehnic¢kog reSenja, kategorije M 81 —

Nova tehnologija, pod nazivom: Novit =~ “ki postupak dobij "a punior za] °~ enuu
razli¢itim industrijskim granamana _______ ¢njaka izl ita “Platac”- Kotor
Autori:

1. dr Dragan S. Radulovi¢, dipl. ing rud.

2. dr Mirjana Stojanovi¢, naucni savetnik

3. Sonja Milicevi¢, dipl. ing. teh.

4. dr Slavica Mihajlovi¢, nau¢ni saradnik

5. Velimir Antanaskovié, dipl. ing. mas.

6. mr Srdan MatijaSevié, istrazivac saradnik

Za recenzente predlazemo:

I. prof. dr Milun Krgovi¢, Metalursko-tehnoloski fakultet Univerziteta Crne Gore, Podgorica
2. prof. dr Dinko Knezevi¢, Rudarsko-geoloski fakultet Beograd

Beograd, 14.09.2012.












Prinvatamo da Tehnicko-tehnolosko resenje Novi tehnoloski postupak dobijanja
punioca na bazi krecnjaka iz lezista "Platac"- Opstina Kotor za primenu u sledecim
industrijama: boja i lakova, gume i PVC-a, livarskoj, secera, metalurgiji, stakla,
mineralnih dubriva i stocne hrane, predstavlja nov tehnoloski postupak u oblasti
pripreme i primjene ove mineralne sirovine.

Takode J.U. Zavod za geoloska istra.Zivanja-Podgorica, je veoma zainteresovan za primjenu
ovog tehnicko tehnoloskog resenja, kao i za nastavak aktivnosti na njegovoj implementaciji
u cilju dobijanja sto sire palete proizvoda tj.punioca na bazi krecnjaka ,Platac” postupcima
pripreme mineralnih sirovina.

U Podgorici
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Uvod

Drzava Crna Gora poseduje velike rezerve kreCnjaka. Krecnjacke naslage su veoma
rasprostranjene kako u primorskom tako i1 juznom delu, i to od granice sa Albanijom do
Hercegovine, dok su pojave krecnjaka u severnom delu manje. I pored toga Sto Crna Gora
poseduje ogromne rezerve kre¢njaka koje su vezane za veliki deo njene teritorije, one se do
danasnjih dana relativno malo koriste. Uglavnom se kre¢njak na teritoriji Crne Gore koristi u
gradjevinarstvu kao tehnicko-gradevinski (TG) 1 donekle kao arhitektonsko-gradevinski (AG)
kamen. S’obzirom na sve veéu upotrebu kre¢njaka u svetu, u razli¢itim granama industrije kako
u mikroniziranom tako i u komadastom stanju, to su i nadlezna Ministarstva Crne Gore pocela da
razmatraju ovu problematiku.

Od 2008. godine ITNMS iz Beograda, na zahtev ,,J.U. Zavod za geoloska istrazivanja‘-
Crne Gore iz Podgorice, kontinuirano obavlja ispitivanja moguc¢nosti primene kre¢njaka kao
punioca u razli¢itim granama industrije. Za svrhu ovih ispitivanja, ,,JJ.U. Zavod za geoloska
istrazivanja“- Crne Gore dostavljao je ITNMS-u uzorke kre¢njaka koji su uzeti iz razli¢itih
leziSta sa teritorije Crne Gore, i to sa podrucja Bara i Ulcinja, podru¢ja Lustice i Grblja, i
podrucja Bjelopavliéa.

Svetska proizvodnja kre¢njaka za razlicite namene je bila 2010. godine na nivo od oko 4
milijarde tona, od ¢ega je oko 60 miliona tona bilo koriS¢eno kao punioc za razlicite industrijske
grane. Cena krecnjaka zavisi od kvaliteta sirovine kao i njene granulacije. Tako je cena
drobljenog isklasiranog krec¢njaka oko 7 €/t, dok je cena mlevenog kre¢njak visoke beline 1
finoc¢e - 40 pm (50% -10 um ) od 80-90€/t , fino¢e -10pm (50% - 2um) oko 130€/t. Sve vise se
primenjuju 1 kalcijum-karbonati nano fino¢e koji mogu biti dobijeni od prirodne sirovine ili
precipitacijom ¢ija se vrednost na svetskom trziStu krece oko 240 €/t. PosSto je ocigledno da
kalcijum karbonat kao punilac ima daleko ve¢u cenu nego u komadastom stanju, to su i nadlezne
Institucije Crne Gore inicirale ispitivanja upotrebe kre¢njaka preko ,,J.U. Zavod za geoloska
istrazivanja“- Crne Gore iz Podgorice, koji kao eminentna stru¢na institucija vodi ra¢una o svim
mineralnim resursima na teritoriji Crne Gore. Na ovaj nacin je ,,J.U. Zavod za geoloska
istrazivanja“- preuzeo klju¢nu ulogu u ispitivanju dodatnih mogucénosti valorizacije ovog
potencijalno veoma znacajnog mineralnog resursa.

1.0 Predmet ispitivanja

Predmet tehnickog reSenja, je definisanje optimalnih parametara tehnoloskog postupka
dobijanja punioca na bazi kre¢njaka, lokaliteta ,,Platac- Kotor, za primenu u razli¢itim granama
industrije a prema vaze¢im standardima koji reguliSu tu oblast.

Da bi se utvrdila moguénost primene kre¢njaka iz razlicitih lezista sa teritorije Crne Gore
kao punioca obavljena su sledeca ispitivanja: mogucénosti njihove mikronizacije i odredjivanja
granulometrijskog-sastava, hemijske analize, upijanja ulja i vode, TG i DT analize kao i
odredivanje stepena beline. Na osnovu dobijenih rezultata obavljenih analiza, vrSena je procena
moguénosti njegove primene u skladu sa standardima (SRPS) kojima su propisani kvaliteti 1
osobine koje mora da zadovolji kre¢njak da bi se mogao koristiti kao punioc u slede¢im granama
industrije:

- u industriji boja 1 lakova (SRPS B.B6.032)
- u farmaceutskoj 1 kozmetickoj industriji (SRPS B.B6.034)
- u industriji papira (SRPS B.B6.033)
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- u industriji gume 1 PVC (SRPS B.B6.031)

- u livarstvu (SRPS B.B6.012)

- u industriji Se¢era (SRPS B.B6.013)

- za metalurske svrhe (SRPS B.B6.011)

- za proizvodnju stakla (SRPS B.B6.020)

- za mineralno dubrivo (Azotara Pancevo)

- kvalitet kalcijum karbonata za primenu u industriji sto¢ne hrane (prema zahtevima datim u
SL1. 31/78, 6/81, 2/90, 20/00)

- kvalitet kalcijum karbonata za neutralizaciju kiselih zemljista (prema zahtevima datim u SL1
60/2000)

Posto je ovim ispitivanjima utvrdeno da pojedini uzorci kre¢njaka zadovoljavaju svojim
kvalitetom i osobinama primenu u odredjenim granama industrije, to je ,,J.U. Zavod za geoloska
istrazivanja“- Crne Gore iz Podgorice, u toku 2011. godine zatrazio od ITNMS-a da ispita
moguénost dobijanja tih i1 takvih proizvoda u industrijskim uslovima iz lezista kre¢njaka
,Platac“-Kotor. Na osnovu obavljenih ispitivanja primenom postupaka pripreme mineralnih
sirovina, pre svih drobljenja, mikronizacije i klasiranja (separacije), definisane su inovirane
tehnoloske Seme procesa u kojima su predvideni svi uredaji i oprema kao 1 njihova dispozicija u
cilju dobijanja proizvoda prema gore navedenim standardima za punioce.

2.0. Leziste tehnicko-gradevinskog kamena Platac-Kotor
2.1. Geografski polazaj lefista

Leziste tehniCko-gradevinskog kamena ‘Platac” u geografskom smislu pripada
primorskom regionu. Istrazno-eksploatacioni prostor, odnosno leziste, nalazi se u priobalnom
delu Crne Gore, u podrucju Grblja, u mestu Krimovice, na juznim i jugoistocnim padinama
istoimenog brda Platac (302,2 mnm), 7 kilometara severozapadno od Budve na nadmorskoj
visini od 257 do 302 metra. Prema administrativnoj podeli, prostor na kom se leziSte nalazi
pripada Opstini Kotor. Istrazno-eksploatacioni prostor “Platac” ima nepravilan poliugaoni oblik,
pri cemu je duZza strana orijentacije istok-zapad, duzine 450 m, a kraca strana je orijentisana po
pravcu sjever-jug i duzine je 390 m. OgraniCen je sa sedam konturnih tataka A-G i zahvata
povrsinu od 142 882 mz, odnosno 14,2882 ha.

Do lezista vodi lokalni asfaltni put, duzine oko 5 km, koji preko naselja Uvala Trsteno i
Jaz, spaja podrucje Krimovica i leziSte sa Jadranskom magistralom na deonici Budva-Tivat
(Kotor). Leziste je sa pomenutim lokalnim asfaltnim putem povezano Sirokim makadamskim
putem duzine oko 350 m, koji je uraden za potrebe kamenoloma. Osim toga, preduzece
“Carinvest “ je za svoje potrebe uradilo novi makadamski put (trenutno u fazi asfaltiranja) do
lezista, duzine 4,5 km 1 Sirine oko 7 m, koji se od lokalnog puta Jadranska magistrala-Krimovice
odvaja na Rtu Jaz iznad Uvale Trsteno, ¢ime je izbjegnut transport asfaltnim putem kroz naselje
Krimovice.

2.2. GeoloSka grada leZista

Leziste tehniCko-gradevinskog kamena ‘“Platac izgraduju karbonatne naslage gornje
krede (mastrihtski podkat senona), predstavljene smedesivim i smedim, slojevitim i bankovitim,
slabobituminoznim, uskriljenim krecnjacima 1 dolomiticnim kre¢njacima sa brojnim
foraminiferama, eolisakusima i rudistima (bioklasti i cele forme). LeziSte izgraduju karbonatne
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naslage gornje krede (senona), predstavljene slojevitim do bankovitim (0,2-1,2) uSkriljenim
kre¢njacima i1 dolomiti¢nim kre¢njacima sa ostacima Cestih bentoskih foraminifera, algi, ehinida,
rudista (bioklasti 1 pojedinacne cele forme) i Cestih eolisakusa. Boja sedimenata je smedesiva do
smeda. Krecnjaci 1 dolomiti¢ni kre¢njaci su mestimi¢no slabobituminozni. Pojedini banci
(posebno zastupljeni u severnom delu lezista), debljine do 1,0 m, u gornjem delu paketa naslaga,
predstavljaju lumakele rudista. Kre¢njaci su predstavljeni pretezno biomikritima, biosparitima i
biointramikritima, a prema Dunham-ovoj klasifikaciji pripadaju strukturnom tipu W, WP. i G.
Sadrze Ceste ostatke bentoskih foraminifera, algi (Thaumatoporella), eolisakusa (Aeolisacus
kotori), ehinida, kao 1 cele ljusture i1 bioklaste ljustura rudista.

2.3. Rezerve i kvalitet kamena iz leZiSta

Proracun rezervi tehnickog gradjevinskog kamena u leziStu izvrSen je metodom
paralelnih profila i metodom srednjeg aritmetickog, pri ¢emu ukupne bilansne rezerve B + C,
kategorije iznose: 2 245 956 m’, dok su eksploatacione rezerve 2 205 860m’. Rekapitulacija
rezervi po kategorijama prikazana je u tabeli 1:

Tabela 1. Prikaz rezervi po kategorijama u leZiStu kre¢njaka ,,Platac*“-Kotor

Rezerve Kategorija Ukupne
B C, C, rezerve T-G
_ kamena |
-
Geoloske 839 392,00 1611 564,00 994 052,00 3445 008,00
Bilansne 839 392,00 1611564,00 - 2450 956,00
Eksploatacione 755 452,80 1450407,60 - 2205 860,00

Prema rezultatima laboratorijskih ispitivanja, koja se odnose na mineralosko-petrografski
i hemijski sastav i fizicko-mehanicke osobine stenske mase, proizilazi da kvalitet karbonatnih
sedimenata leziSta “Platac” zadovoljava sve kriterijume vazecih domacih standarda (SRPS) u
pogledu primene u tehni¢ko-gradevinske svrhe. Kvalitet frakcionisanog kamenog agregata
potvrduju i rezultati redovnog atestiranja frakcija kamenog agregata namenjenog za izradu
betona i za izradu asfalta. Srednje vrednosti parametara fizicko mehanickih svojstava kamena iz
leziSta “Platac” date su u sledecoj tabeli.

Kvalitativne osobine mineralne sirovine su povoljne, §to ovom kamenu omogucava
primenu u gradevinarstvu u tehnicko-gradevinske svrhe i to prvenstveno za:

- proizvodnju agregata za izradu betona (po SRPS-u B.B2.009),

- proizvodnju agregata za izradu habajucih slojeva od asfaltnih betona po vrucem
postupku za puteve sa srednjim, lakim i vrlo lakim saobrac¢ajnim optere¢enjem (po
SRPS -u U.E4.014),

- klasi¢ne i savremene podloge za puteve (po SRPS -u U.E9.020),

- proizvodnju agregata za donje i gornje nosece slojeve od bituminiziranog materijala
po vru¢em postupku (po SRPS -u U.E9.021 i SRPS -u U.E9.028),

- proizvodnju tucanika kategorije Il za zastor zeleznickih pruga (po uputstvu za prijem
i isporuku tucanika za zastor pruga na JZ), te za

- proizvodnju lomljenog kamena za gruba zidanja u niskogradnji i hidrogradnji 1

za izradu temeljnog podtla za plitko temeljene objekte.

U tabeli 2 su prikazane srednje vrednosti parametara koji odredjuju fizicko-hemijske
osobine kamena iz lezista ,,Platac- Kotor.
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Tabela 2. Srednje vrednosti fizicko-mehanickih parametara kamena ,,Platac ,, - Kotor

Ispitivana svojstva Srednja vrednost
A B
Crtta gt rs018
! - uvodom zasicenom stanju g?’ gg AA;?Z
- -posle 25 ciklusa smrzavanja ’
2 || Otpornost na habanje brusnjem 14,80 cm’/50cm’
3 || Postojanost na mraz Postojan
4 || Postojanost na dejstvo Na,SO, Postojan
5 || Zapreminska masa sa porama i Supljinama 2,63 glem’
6 | | Zapreminska masa bez pora i Supljina 2,67g/cm’
71| Upijanje vode 0,23 %
8 || Koeficijent zapreminske mase 0,984
9 || Poroznost(%) 1.6%

3.0 Eksperimentalni rad

Posto je utvrdeno da su rezerve krec¢njaka ,,Platac“-Kotor oko 6.000.000 t (tabela 1. ), to
je odluceno da se ispita moguénost koriS¢enja ove sirovine, za dobijanje tehni¢ko-gradevinskog
kamena-agregata razli¢itih frakcija, 1 kao punioca u razli¢itim granama industrije.

Polazni uzorak je raspakovano, i iz njega je uzet primarni uzorak za odredjivanje grube
vlage, ostatak uzorka je homogenizovan i skra¢en metodom cCetvrtanja. Na jednoj polovini je
odredjen granulo-sastav polaznog uzorka a druga polovina je sa¢uvana kao rezerva.

Za ispitivanja mogucénosti primene kre¢njaka kao punioca uzorak je pripremljen i
obradjen standardnim metodama pripreme mineralnih sirovina. Na primarnom uzorku je
odredivan granulometrijski sastav, gruba vlaga i specifi¢na zapreminska masa.

3.1 Odredjivanje fizickih osobina polaznog uzorka

3.1.1 Odredjivanje grube vlage

Gruba vlaga je odredjivana na tri uzorka kre¢njaka “Platac” koji su suSena na sobnoj
temperaturi u vremenu trajnja od 24 h. Posle 24h odredjena je srednja vrednost grube vlage
uzorak kre¢njaka ’Platac” koja iznosi

W= 0,03%.

3.1.2. Odredjivanje specifi¢ne zapreminske mase

Specificna zapreminska masa (gustina) uzorka kre¢njaka “Platac” je odredjivana
sandardom metodom sa piknometrima koja je detaljno opisana u literaturi. Kao fluid za
odredjivanje gustine, zbog rastvorljivosti kre¢njaka, koris¢en je ksilol. Zbog ta¢nosti merenja
specifi¢na zapreminska masa je odredjivana na tri uzorka i podatak koji je prikazan predstavlja u



AVA
vy
INSTITUT ZA TEHNOLOGI1JU NUKLEARNIH I DRUGIH MINERALNIH SIROVINA

stvari srednju vrednost gustine uzorka kre¢njaka Platac”. Sve izmerene vrednosti su zaokruZene
na tre¢u decimalnu vrednost.

v=12,721 g/cm’
3.1.3. Odredjivanje granulometrijskog sastava polaznog uzorka kre¢njaka

Granulometrijski sastav polaznog uzorka odredjivan je standardnom metodama
prosejavnja na Tyler-ovoj seriji sita. Svi otsevi sita zajedno sa prosevom poslednjeg sita su
izmereni, podaci su sredjeni i prikazani u obliku tabele 3.

Tabela br. 3. Granulo-sastav polaznog uzorka Platac

Klasa krupno¢e [mm ] M, % IXM, % ™M, %
+22.2 / /
-22,2+ 19,1 2,09 2,09 100,00
-19,1 +15,9 2,85 4,94 97,91
-15,9+ 12,7 15,66 20,60 95,06
-12,7+9,52 24,24 44 84 79,40
-9,52 +7,93 7,92 52,76 55,16
-7,93 +6,35 8,32 61,08 47,24
-6,35+5,0 4,30 65,38 38,92
-5,0+3,36 14,15 79,53 34,62
-3,36+2,38 4,34 83,87 20,47
-2,38+ 1,6 4,01 87,88 16,13
- 1,6+ 1,19 2,98 90,86 12,12
- 1,19+ 0,63 3,87 94,73 9,14
-0,63+0,4 1,57 96,30 5,27
-04+0,3 0,86 97,16 3,70
- 0,300 + 0,200 0,73 97,89 2,84
- 0,200 + 0,000 2,11 100,00 2,11
Ulaz 100,00 / /

Na osnovu podataka iz tabele nacrtan je dijagram granulometrijskog sastava prikazan na
slici 1, za uzoraka kre¢njaka ,,Platac”.
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Granulo-sastav Platac
100 -

90 -
80 H
70
60
50 +
40 -
30

20 _./
10 -
O A"v T T T T " T T T T T T

2 4 6 8 10 12 14 16 18 20 22 24

Masa, %

N

Klasa krupnoc¢e, mm

—#— Direktna kriva Kumulativna kriva odseva Kumulativna kriva proseva

Slika 1. Krive granulometrijskog-sastav polaznog uzorka “Platac”-Kotor

Na slici 1, su prikazane direktna kriva granulometrijskog sastava, kao i kumulativne krive
proseva i odseva polaznog uzorka krec¢njaka lezista “Platac”-Kotor. Iz preseka kumulativnih
krivih proseva i odseva odredjeno je da je srednji pre¢nik ovog uzorka kre¢njaka dg= 8,61 mm.

3.2 Priprema uzoraka za tehnoloska ispitivanja

Posto je trebalo ispitati mogucénost primene kre¢njaka kao punioca u razli¢itim granama
industrije to su uzorci krecnjaka leziSta ’Platac” koriSteni za ispitivanja usitnjeni (mikronizirani)
1 na takvim uzorcima su uradjene slede¢e analize:

-hemijska, termicka (DTA/TG), kao i odredjivanje granulometrijskog-sastava, stepena
beline 1 upijanja ulja i vode

3.3 Odredjivanje granulometrijskog sastava samlevenog uzorka

Granulometrijski-sastav je odredjivan prosejavanjem usitnjenog pocetnog uzorka na situ
otvora 63 um, a zatim je prosev sita klasiran na uredaju Cyclosizer-u. Otok klasiranja na
Cyclosizer-u zatim je tretiran na Bacho-vom elutrijatoru u cilju dobijanja klasa -11 +5,7 um 1
klase -5,7 + 0,00um. Skupni bilans granulometrijskog-sastava samlevenog uzorka kre¢njaka
”Platac” je prikazan u tabeli 4 .
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Tabela 4. Granulo-sastav usitnjenog uzorka Platac

Klasa krupnoce [um ] M, % IIM, % M, %
-63+44 2,50 2,50 100,00
-44+33 6,80 9,30 97,50
-33+23 6,60 15,90 90,70
-23+15 4,70 20,60 84,10
-15+11 4,60 25,20 79,40
-11+5,7 51,09 76,29 74,80
-5,7+0 23,71 100,00 23,71

Ulaz 100,00 /

3.4 Odredivanje stepena beline

Za odredjivanje stepena beline kori$¢en je Belinometar. Belina je odredjivana na tri
uzorka kre¢njaka iz leziSta ,,Platac®, rezultat prikazan u tabeli 5 predstavlja srednju vrednost

dobijenu za ova tri uzorka. Stepen beline se odreduje prema standardu MgO — 100%.

Tabela 5. Stepen beline uzoraka kre¢njaka

Broj Oznaka uzorka Belina prema MgO — 100%
1. Platac-1 75,40
2 Platac -2 77,20
3 Platac -3 76,90
Srednja vrednost 76,60

3.5 Odredjivanje upijanja ulja i vode

Rezultati odredivanja upijanja ulja i vode takodje su radjeni na po tri uzorka kre¢njaka iz

lezista ,,Platac” a rezultati su prikazani prikazani u tabelama 6 1 7.

Tabela 6. Upijanja ulja uzoraka kre¢njaka

Broj Oznaka uzorka Upijanja ulja, %
1. Platac -1 13,92
. Platac -2 14,05
3. Platac -3 14,06
Srednja vrednost 14,01

Tabela 7. Upijanja vode uzoraka kre

¢njaka

Broj Oznaka uzorka Upijanje vode, %
1. Platac -1 19,11
. Platac -2 19,27
3. Platac -3 19,23
Srednja vrednost 19.20
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3.6 Termi¢ka (DTA/TGA) analiza do 1000°C

Termicka (DTA/TGA) analiza uzorka je uradjena na uredjaju Netzsch-Simultaneous
Thermal Analysis- STA 409 EP, sa brzinom grejanja od AT= 10 °C/min, u temperaturnom
intervalu od 20 do 1000 °C. Masa uzoraka korii¢ena za analizu bila je 100 mg. Rezultati
termicke (DTA/TG) analize za uzorak kre¢njaka iz leziSta ,,Platac” prikazani su u obliku
dijagrama, na slici 2.

DTA/TG PL/1-08
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Slika 2. DTA/TG dijagram uzorka krecnjaka ”Platac™

Na slici 2 su prikazani TG 1 DTA dijagrami polaznog uzorka kre¢njaka. Na DTA
dijagramu se uolava endotermni pik sa maksimumom na 903 °C koji se pripisuje faznoj
transformaciji kalcita (CaCO3) u CaO, prema sledecoj reakciji:

CaCO; — CaO + CO, 1)

Ova fazna transformacija prac¢ena je gubitkom mase od 43,59% (TG dijagram, slika 2) u
temperaturnoj oblasti od 650 °C do 900 °C.

3.7 Hemijska analiza

Hemijska analiza uzorka kre¢njaka ,,Platac” su izvrSene u Laboratoriji za hemijska
ispitivanja ITNMS-a. Na uzorku kre¢njaka odredjivan je sadrzaj slede¢ih komponenti: CaCOs,
CaO, MgO, Fe,0s, Al,03,510,, Na,0, K,0, TiO, P,0Os R,03, gubitak Zarenjem do 900°C (G.Z),
kao i Cu, Mn, Fe, S, P, Ni, Cr, Mo, Sb, Pb, Cd. Takodje je odredjivana i pH vrednost koja je
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takodje relevantna za primenu kre¢njaka u nekim granama industrije. Rezultati analize su
prikazani u Tabeli 8.

Tabela 8. Hemijska analiza uzoraka kre¢njaka ,,Platac”

Komponenta Sadrzaj, Metvoda ko;or.n Je
vrSena analiza
CaO 54,93%
CaCO; 98,05% SRPS B.B8.070
CO, 44,22
MgO 0,906% *DM 10-0/7
Fe,05 0,0505% DM 10-0/4
Al Oy <0,0050% DM 10-0/6
Si0, 0,0332% SRPS B.B8.070
K,0O 0,0145%
Na,O 0,0540% bM10-0712
TiO, <0,020% *DM 10-0/8
P,05 0,0280% *DM 10-0/17
R,0; 0,0280% SRPS B.B8.070
G.Z. 44,78% SRPS B.B8.070
Cu 20 ppm
Mn 4 ppm%
S <0,01% *DM 10-0/13
P 0,0122%
Ni 40 ppm *DM 10-0/16
Cr <10 ppm *DM 10-0/17
Mo <50 ppm
Sb <25 ppm
Pb <25 ppm %
Cd 6 ppm DM 10-0/13
pH 9,45
Fe rastvorno 0,0246%
As /
Hg /

4.0 Procena kvaliteta i mogucnosti primene kre¢njaka “Platac” —Kotor, kao punioca

Kvalitet krecnjaka kao punioca, za svaku granu industrije, odredjen je sadrzajem korisnih
1 Stetnih komponenti, odnosno hemijskim sastavom kre¢njaka, kao i potrebnom krupno¢om §to je
sve propisano standardima ili zahtevima proizvodjaca koji kre¢njak u svom ciklusu proizvodnje
koristi kao sirovinu.

4.1 Procena kvaliteta kre¢njaka kre¢njaka “Platac” —Kotor, kao punioca, na osnovu
hemijskog sastava

Prema obavljenim ispitivanjima na uzorku kre¢njaka “Platac”, i zahtevanom kvalitetu za
punoioce datim u tabelama 5.1 do 5.11, moZe se konstatovati da je kre¢njak iz leziSta “Platac”
dobrog kvaliteta sa visokim sadrzajem CaCOj; od 98,05%, sa relativno niskim sadrzajem MgO
(0,906%) odnosno sadrzajem MgCO; od 1,902%, kao i niskim sadrzajem silikata SiO, od

11
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0,0332%. Tako da na osnovu sadrzaja glavnih komponenti ovaj kre¢njak bi mogao da se
primenjuje kao punioc u svim gore navedenim granama industrije, medjutim nizak stepen beline
od 76,60 kao i sadrzaj teskih metala u njemu pre svih Ni (40 ppm), Cu (20ppm) i Cd (6 ppm)
koji je relativno visok, mu unekoliko ograni¢ava primenu kao punioca u odredjenim
industrijskim granama.

Prema svemu navedenom krecnjak iz lezista “Platac”- Kotor se moze primeniti:

u industriji boja i lakova; gde se prema osobinama i sadrzaju korisnih i Stetnih
komponenti moze svrstati u skladu sa zahtevima trzista datih standardom (Prilog 1,
SRPS B.B6.032) u D i E klasu kvaliteta. Nizak stepena beline (76,60) ne dozvoljava
da ova sirovina, za ovu namenu bude svrstana u najbolje klase kvaliteta,

u industriji gume i PVC-a; gde zadovoljava B i D klasu kvaliteta, u skladu sa
zahtevima trziSta datih standardom (Prilog 4, SRPS B.B6.031), zbog sadrzaja Cu (20
ppm) ne moze se svrstati u kvalitetnije A 1 C klase

u livarskoj industriji; gde se prema karakteristikama 1 u skladu sa zahtevima trzista
datih standardom (Prilog 5, SRPS B.B6.012) moZe svrstati u najkvalitetniju klasu
kvaliteta

u industriji Secera gde se prema osobinama i u skladu sa zahtevima trziSta datih
standardom (Prilog 6, SRPS B.B6.013) moze svrstati u II klasu kvaliteta, zbog
povisenog sadrzaja MgO (0,906), odnosno MgCO; (1,902) ne moze se svrstati u I
klasu kvaliteta

u metalurgiji; gde se prema osobinama 1 sadrzaju korisnih 1 Stetnih komponenti moze
svrstati u skladu sa zahtevima trzista datih standardom (Prilog 7, SRPS B.B6.011) u
najkvalitetniju I klasu

u proizvodnji stakla; zbog povecanog sadrzaja MgO (0,906%) i1 Fe,Os3 (0,0505%)
moze se svrstati u IV 1 V klasu u skladu sa zahtevima trzista datih standardom (Prilog
8, SRPS B.B6.020)

za proizvodnju mineralnih djubriva; gde se prema osobinama i sadrzaju korisnih i
Stetnih komponenti moze primeniti u skladu sa zahtevima proizvodja¢a djubriva
(Prilog 9, Azotara Pancevo)

Krec¢njak iz lezista “Platac”- Kotor se ne moze primeniti

u farmaceutskoj 1 kozmetickoj industriji; zbog niskog stepena beline 76,60 1
povecanog sadrzaja Cd (6 ppm) u odnosu na zahteve trziSta definisane standardom
(Prilog 2, SRPS B.B6.034)

u industriji papira; ova sirovina bi po hemijskom sastavu mogla da odgovara svim
klasama kvaliteta industrije papira, ali joj nizak stepen beline 76,60, ne dozvoljava
primenu za ove namene. Naime prema stepenu beline ova sirovina ne moze biti
svrstana ni u najlosiju A klasu kvaliteta ove industrije prema zahtevanom standardu
(Prilog 3, SRPS B.B6.033), pa se u ovakvom stanju ne moze uopSte koristiti u
industriji papira

12
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- u proizvodnji sto¢ne hrane; takodje se ne moze koristiti zbog povecanog sadrzaja
teskih metala Cd (6 ppm), Sto je za ovu svrhu veoma strogo definisano (Prilog 10,
S1.1. 31/78, 6/81, 2/90, 20/00)

- za neutralizaciju kiselih zemljiSta; zbog povecanog sadrzaja biogenih elemenata
MgO (0,906%) P,Os (0,0280%), K»O (0,0145%) 1 Cu (20 ppm) kao 1 teSkih metala

Ni (40 ppm) 1 Cd (6 ppm), ¢iji je sadrzaj veoma strogo definisan (Prilog 11, SLI.
60/2000)

4.2 Procena kvaliteta kre¢njaka “Platac” —Kotor, kao punioca, na osnovu zahteva
potrosaca za potrebnom krupnoéom (finoom) sirovine

Da bi se kre¢njak iz leziSta ’Platac” mogao primeniti kao punioc u gore navedenim
industrijama za koje kvalitetom zadovoljava, potrebno je da pored sadrzaja korisnih i Stetnih
komponenti, za ove namene zadovoljava i odredjenom krupno¢om odnosno fino¢om sirovine.
Neke grane industrija zahtevaju da kre¢njak koji se primenjuje bude veoma fino mikroniziran,
dok druge zahtevaju sirovinu vece krupnoc¢e Cak krupno komadastu. Tako je za sledeCe grane
industrije potreban mleveni i mikronizirani kre¢njak:

- za industriju boja 1 lakova; za A klasu 99,5% - 20um, za B klasu 97% -20pum 1 0,01% +
44pm.

- za industriji gume 1 PVC, zahteva se za A 1 B klasu kvaliteta da sirovina mora da bude
fino¢e 99,5% -45um, dok za C i D klasu gornja grani¢na krupnoc¢a kre¢njaka kao
sirovine treba da bude 45um.

- za industriju stakla, posto kre¢njak “Platac” odgovara IV i V klasi kvaliteta po
hemijskom sastavu to je za ove klase kvaliteta krupnoca sirovine treba da bude
sastavljena u 6 potklasa koje se krecu u rasponu od -1+0, I mm.

- za proizvodnju mineralnih djubriva, ,,Azotara”-Pancevo ne definiSe posebno klasu
krupnoce koju kre¢njak treba da zadovolji za ovu namenu.

Dok je za slede¢u primenu potrebno da kre¢njak bude krupniji ¢ak i komadast:

- za livarsku industriju, sirovina treba da bude krupnoce -50+30mm, s’ tim da sadrzaj
sitneZi -30 mm moze da bude do 5%

- za industriju Secera, kre¢njak treba da bude klasiran u 6 razlicitih potklasa krupnoce
koje su u rasponu od -215+63mm, s'tim da maksimalni sadrzaj sitneZi u potklasi moze
da bude do 8%.

- za metalurgiju, se primenjuje kre¢njak koji je sastavljen od 5 potklasa koje se kre¢u u
rasponu od -70+0,1mm,

Na osnovu ovih razli¢itih zahteva za krupnocom sirovine, a s’obzirom na potrebu da
Sema tehnoloskog postupka pripreme krec¢njaka iz leziSta “Platac”, bude kocipirana tako da
omogucava dobijanje najSire mogucée palete proizvoda i njihovu primenu u Sto vecem broju
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industrijskih grana, to je potrebno da se krupne klase kre¢njak, prema zahtevanim sortimanima,
izdvoje pre mlevenja.

5.0 Opis novog tehnoloskog postupka prerade krec¢njaka ,,Platac”- Kotor u cilju
dobijanja punioca za razlicite grane industrije

Krecnjak i1z lezista ,,Platac”- Kotor se zbog svojih fizicko-mehanickih osobina (tabela 2)
moze koristiti za razli¢ite namene kao tehnicko-gradjevinski kamen, a zbog dobrog hemijskog
sastava (tabela 8) moze da se koristi kao sirovina za dobijanje punioca za razli¢ite industrijske
grane. Zato je potrebno da tehnoloska Sema pripreme kre¢njaka ,,Platac” pored eksploatacije
sadrzi, postrojenja prerade kojim bi se dobijali proizvodi razli¢ite krupnoc¢e za Siroku primenu u
viSe grana industrije.

Eksploatacija sirovine bi se vrsila buSenjem i miniranjem pri ¢emu bi se dobijala otpucani
kamen ggk (gornje grani¢ne krupnoce) oko 600 mm.

5.1 TehnoloSke Seme dobijanja punioca na bazi kre¢njaka ,,Platac”- Kotor
5.1.1 Dobijanje punioca postupkom drobljenja i prosejavanje

Tehnoloska Sema je koncipirana na veoma fleksibilna nacin, tako da se, u zavisnosti od
potreba potroSaa i1 kapaciteta prerade, proizvodnja odvija na nadin da se pojedine klasa
krupnoce dobijaju u odredjenom broju smena, a onda se u skladu sa zahtevima trzista,
premosc¢avanjem i1 povezivanjem tehnoloSkih pozicija dobijaju drugi proizvodi razli¢itih klasa
krupnoce. Tehnoloska Sema drobljenja i prosejavanja prikazana je na slici 3.

Sirovina se posle otpucavanja, utovarnom lopatom prebacuje do polupokretnog
drobiliSnog postrojenja, gde se skladiSti u primarni bunkera na kome se nalazi stacionarna
reSetka otvora 600 mm (poz 1). Na ovaj nadin se u bunkeru primarne rude skladisti sirovina
krupnoce -600+0,00mm, koja se iz bunkera primarne rude transportuje preko lan¢astog dodavaca
(poz 2). Ispod primarnog bunkera se nalazi stacionarna resetka (poz 3) otvora 20mm, koja sluzi
da se na njoj odvoji jalovina (zemlja, glina i1 sitna fakcija kamena), koja se trakom T1
transportuje na jaloviste. Ruda se dalje transportuje do vibrododavaca sa resetkom (poz 3) otvora
215mm, posle koje se dobijaju dve klase krupnoce, podresetni proizvod klasa -215+20 mm 1
nadreSetniproizvod klasa -600+215 mm. Klasa -215+20 mm se transportnom trakom T2
transportuje na vibro sito (poz. 5) otvora 63mm, kod koga nadreSetni proizvod (klasa -
215+63mm) zadovoljava zahteve trziSta za industriju Secera. Ova klasa krupnoce se trakom T3
odvodi na sklad S1, gde se opciono koristi za dobijanje potrebnih sortimana za industriju Secera
ili se moze dalje usitnjavati i1 klasirati za primenu u drugim industrijama. Kada se Zeli dobiti
potreban sortiman za industriju Secera onda se sirovina sa sklada S1 transportuje u bunker sa
vibrododavacem (poz. 9 i 10). 1z bunkera sirovina odlazi na klasiranje na seriji vibro sita (poz.
11 1 12) velicine otvora 160, 135 i 90mm, na kojima se dobijaju cetiri klase krupnoce -
215+160mm; -160+135mm; -135+90mm i -90+63mm. MeSanjem ovih klasa u potrebnom
odnosu dobija se proizvod koja predstavlja polaznu sirovinu u industriji Secera.

Nadresetni proizvod vibro resetke (poz. 4) klasa krupnoce -600+215mm odlazi u ¢eljusnu
drobilicu gde se usitnjava. Izdrobljena sirovina se trakom T4 odvozi na sklad S3 usitnjenog
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kre¢njaka krupno¢e -200+0,00mm. Sa sklada S3 ruda se prebacuje u sipku primarno
izdrobljenog kre¢njaka (poz. 13), odakle se preko clankastog dodavaca (poz. 14) dozira na
transportnu traku TS5 sa koje odlazi u pretovarni silos (poz. 15). Ispod pretovarnog silosa se
nalazi vibracioni dodava¢ (poz 16.) pomocu koga se sirovina dozira na ulazu u udarnu drobilicu
(poz. 17), gde dolazi do sekundarnog usitnjavanja krecnjaka na krupno¢u -63 +0,00mm. Usitnjen
kre¢njak (klasa -63 mm) se posle udarne drobilice prebacuje transportnom trakom T6 u sabirni
levak (poz. 18). Sa sklada S2 sirovina krupnoc¢e -63+20mm se dodaje utovarnom lopatom u
bunker (poz. 19) iz koga se preko vibracionog dodavaca (poz. 20) dodaje na transportnu traku
T8, koja ovu klasu prebacuje u sabirni levak (poz18) gde se meSa sa usitnjenom sirovinom
krupno¢e -63+0,00mm. Iz sabirnog levka (poz 18) sirovina pomenute krupnoée odlazi na
klasiranje na seriji sita. Prvo se sirovina klasira na dvoetaznom situ (poz. 22), ¢ije su veli€ine
otvora 63mm gornje i 32mm donje mreze. NadreSetni proizvod gornje mreze klasa krupnoce
+63mm se preko transportne trake T9, pretovarnog silosa (poz. 21) i transportne trake T10 vraca
u silos (poz. 15) iz koga odlazi na ponovno usitnjavanje na udarnu drobilicu. Podresetni proizvod
gornje mreze sita (poz. 22) i nadreSetni proizvod donje mreze sita (poz. 22), odnosno klasa
krupnoce -63+32mm se izdvaja kao definitivi proizvod na sklad S13. PodreSetni proizvod donje
mreze sita (poz. 22) klasa krupnoce -32+0,00mm, preko transportne trake T7 odlazi na dalje
klasiranje na troetaznom situ (poz 23) kod koga su mreze veliine otvora 16; 8 i 4mm. Na ovaj
nacin se na ovom situ (poz 23) kao nadreSetni proizvod gornje mreze dobija definitivni proizvod
klase krupnoce -32+16mm, koji se preko transportne trake T11 odvozi na sklad S8. Podresetni
proizvod prve mreze sita (poz 23), a nadreSetni proizvod druge mreze istog sita, krupnoce -
16+8mm takodje predstavlja definitivni proizvod koji se preko transportne trake T12 skladisti na
skladu S9. Podresetni proizvod druge mreze sita (poz 23), a nadreSetni proizvod tre¢e mreze
pomenutog sita, je klase krupnoce -8+4mm koja takodje predstavlja definitivni proizvod koji se
preko transportne trake T13 odlaze na sklad S10. PodreSetni proizvod zadnje mreZe sita (poz 23)
je krupnoce -4+0,00mm i ovaj proizvod se dodatno klasira na jednoetaznom situ (poz. 24) kod
koga je mreza veli¢ine otvora Imm. NadreSetni proizvod ovoga sita (poz. 24), predstavlja
definitivni proizvod klase krupnoce -4+1mm, koji se preko transportne trake T14 skladisti na
skladu S12, dok prosev ovoga sita predstavlja klasu krupnoée -1+0,00mm, koja se izdvaja na
skladu S11, i ovaj proizvod predstavlja polaznu sirovinu za dobijanje potrebnih klasa krupnoce
koje se koriste u industriji stakla. Da bi se dobile potrebne klase krupnoce za industriju stakla
sirovina sa sklada S11, se klasira na troetaznom situ (poz. 25), ¢ije mreze imaju veli€ine otvora
0,8, 0,63 1 0,4mm, i dvoetaznom situ (poz. 26), ¢ije mreze imaju veli¢ine otvora 0,315 1 0,2mm.
Na ovaj nacin se na prvom situ (poz. 25) dobijaju prosejavanjem tri proizvoda sledecih klasa
krupnoce -1+0,8; -0,8+0,63 1 —0,63+0,4 koje se skladiSte kao zasebni proizvodi na skladovima
S14, S15 1 S16. Prosev zadnje mreze sita (poz. 25), klasa krupnoce -0,4+0,00mm, predstavlja
ulaz za prosejavnje na dvoetaznom situ (poz. 26), gde se takodje posle prosejavanja dobijaju tri
proizvoda razli¢itih krupnoéa. Prvo se na prvoj mrezi izdvaja klasa krupnoce -0,4+0,315mm koja
se odlaze na skladu S17, na drugoj mrezi se izdvaja klasa kruponoc¢e —0,315+0,2mm koja se
odlaze na skladu S18, i1 kao prosev donje mreze se dobija klasa -0,2+0,00mm koja se izdvaja na
skladu S19.

Sirovina krupnoce -32mm iz pogona za drobljenje i prosejavanje odlazi na mlevenje radi
dobijanja samlevenog proizvoda koji se koristi kao punioc u razli¢itim granama industrije koje
zahtevaju mikroniziranu sirovinu i za koju kre¢njak “Platac” odgovara svojim kvalitetom. Za
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mlevenje se kao polazna sirovina koristi prosev sita (poz. 22) ili se opciono moze slati na
mlevenje isklasirana sirovina sa bilo kog sklada od S8 do S12.

5.1.2 Dobijanje punioca postupkom mlevenje i klasiranje

Deo sirovine posle drobljenja odlazi na mlevenje a zatim na finu mikronizaciju 1
klasiranje u cilju dobijanja klasa krupnoce kre¢njaka koje se mogu primeniti kao punioci u
razli¢itim granama industrije. TehnoloSka Sema mlevenja sa mikronizacijom i klasiranjem kojom
je moguce dobiti sve ove proizvode prikazana je na slici 4.

Sirovina krupnoce -32mm se transportnom trakom T15 skladisti u silos (poz. 27), iz koga
transportnom trakom T16 odvozi u mlin (poz. 28) na mlevenje. Samlevena sirovina krupnoce -
100um se izvlaci iz mlina ventilatorom (poz. 29) i transportuje na klasiranje aerociklonom (poz.
30). Preliv aerociklona (poz. 30) predstavlja klasu krupnoce -40+0,00um i ovaj proizvod se
ventilatorom (poz. 31) prebacuje u silos mikronizirane sirovine (poz. 36). Pesak aerocikolna
(poz. 31) koji predstavlja klasu krupnoce -100+40um, odlazi na skladistenje u silos (poz. 32),
odakle se pneumatskim transportom pomocu ventilatora (poz. 33) transpotruje do mikronizera
(poz. 34) u kome se sirovina mikronizira na fino¢u -40+0,00 um i pomoc¢u ventilatora (poz. 35)
se prebacuje u silos mikronizirane sirovine (poz. 36). Iz silosa mikronizirane sirovine (poz. 36)
sirovina se odvodi preko ventilatora (poz. 37) na klasiranje na aerociklon (poz. 38), gde njegovi
pesak 1 preliv predstavljaju definitivne prozvode. Pesak aerociklona (poz. 38) je klasa krupnoce -
40+20um koja odlazi u silos sa maSinom za pakovanje (poz. 39), a preliv ciklona (poz. 38)
predstavlja klasu krupnoce -20+0um koja odlazi u silos sa masSinom za pakovanje (poz. 40).

Da bi se dobili punioci od ovih klasa potrebno je:

- za industriju boja i lakova koristiti klase krupnoce -20+0 pm,

- za industriji gume 1 PVC koristiti klase krupnoce -40+0 um

16
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DROBLJENJE | PROSEJAVANJE

Za industriju Secera

s7 S

(i2) j55 iS“
E j

135490 mm -80+63 mm

=32 +16 mm

Legenda:

1. Stacionarna resetka otvora 600 mm
2. Bunker sa lanéastim dodavagem

3. Stacionarna resetka otvora 20 mm

4. Vibro dodava¢ sa reetkom otvora 215 mm
5. Vibraciono sito

6. Bunker

7. Clankasti dodavaé

8. Celjusna drobilica

9. Bunker

10. Vibracioni dodavac

11. Vibraciono dvoetazno sito

12. Vibraciono sito

13. Sipka primarno izdrobljeno kreénjaka
14, Clankasti dodavaé

15. Pretovarni silos

16. Vibracioni dodavaé

17. Udarna drobilica

19. Bunker

20. Vibro dodavac

21. Pretovarni silos

22. Vibraciono sito dvoetazno
23. Vibraciono sito troetazno
24. Vibraciono sito

25. Vibraciono sito troetazno
26. Vibraciono sito dvoetazno
T1 Transportna traka

T2 Transportna traka

T3 Transportna traka

T4 Transportna traka

T5 Transportna traka

T6 Transportna traka

T7 Transportna traka

T8 Transportna traka

T9 Transportna traka

T10 Transportna traka

15.. Lovak T11 Transportna traka
T12 Transportna traka

T13 Transportna traka

@ T14 Transportna traka

-4+1mm

Q-

Po potrebi odlazi na mlevenje za dobijanje klasa -0,1+0 mm

Slika 3. Tehnoloska Sema drobljenja i prosejavanja kre¢njaka lezista “Platac”- Kotor

T15 Transportna traka

A PANY
518,
4 +0,315 mm

02+00mm -0315+02mm

S
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MLEVENJE | KLASIRANJE

_A% Ass Sﬁ SjA SA Legenda:

=32 +16 mm <16+ 8 mm -8+ 4 mm =4+ 1mm =1+0mm

®

-100+40um

01 [0

-40+20um  -20+0,0um

Slika 4. Tehnoloska Sema mlevenja i klasiranja krecnjaka leziSta “Platac”- Kotor

. Silos

. Mlin sa kuglama za suvo mlevenje
. Ventilator

. Aerociklon

. Ventilator

. Silos

. Ventilator

. Dezintegrator

. Ventilator

. Silos

. Ventilator

. Aerociklon

. Silos sa pakericama
. Silos sa pakericama
T16. Transpportna traka
T17. Transpportna traka

18



5.2. Zakljucak obavljenih ispitivanja

Kre¢njak iz leziSta “Platac”- Kotor svojim fizicko-hemijskim i mineraloskim
osobinama zadovoljava uslove propisane standardima o koriSéenju kalcijum karbonata kao
punioca u: industriji boja i lakova; industriji gume i PVC; industriji stakla; proizvodnji
mineralnih djubriva; livarskoj industriji; industriji Secera i metalurgiju. Na osnovu kvaliteta
sirovine iz leziSta “Platac”- Kotor dato je tehnicko-tehnolosko resenje, u okviru koga su
ispitani nacini 1 mogucnosti da se iz ove sirovine dobiju punioci za nabrojane namene. U
skladu sa ovim ispitivanjima date su tehnoloske Seme u kojima je obuhvacena primena sve
potrebne opreme i uredjaja kao i njihova dispozicija u cilju dobijanja punioca iz kre¢njaka
»Platac*“-Danilovgrad.

6.0. Podrska privrednih subjekata

,J.U. Zavod za geoloska istrazivanja“- Crne Gore iz Podrgorice podrzava realizaciju
ovog programa podrzava realizaciju ovog programa koji je proistekao iz angazovanja na
projektu TR 34013 koje finansira Ministarstvo prosvete 1 nauke Republike Srbije u periodu
2011-2014.

Razlog: Primenom ovog tehnoloskog reSenja, dobijeni su osnovni podaci o0 moguénosti
koriS¢enja krec¢njaka “Platac”- Kotor kao punioca u razli¢itim granama industrije. Eksploatacija
kre¢njaka 1 njegova proizvodnja i primena kao tehnicko-gradjevinskog kamena je mala, a kao
punioca prakticno minorna u odnosu na ogromne rezerve kre¢njaka koje postoje u Crnoj Gori.
Na osnovu obavljenih ispitivanja utvrdjeno je da se od krecnjaka “Platac”- Kotor mogu dobiti
punioci za sledece grane industrije: industriju boja 1 lakova; industriji gume 1 PVC; industriju
stakla; proizvodnju mineralnih djubriva; livarsku industriju; industriju Secera i metalurgiju.

Primenom ovoga tehnoloskog reSenja dobili bi se brojni pozitivni efekti koji bi se
multiplikovali na Sirem planu u odnosu na mesto njegov primene. Kao prvo prestalo bi
koriS¢enje ove sirovine visokog kvaliteta kao najjeftinijeg tehni¢ko-gradjevinskog kamena, a
dobili bi se proizvodi viSeg tehnoloSkog nivoa prerade ¢ime bi se prosirila paleta proizvoda
koji se mogu dobiti iz ove sirovine odnosno dobila bi se sirovinska baza za sve prethodno
pomenute industrije. Takodje primenom ovog tehnoloskog resenja dobio bi se povecani efekat
uposlenosti, i to naroCito visokoobrazovanih kadrova koji ¢e primenom nove tehnologije
usvajati 1 nova tehnoloSka znanja. Dobijanjem Siroke palete punioca za razliite grane
industrije dobili bi se proizvodi koji su po jedinici mase daleko skuplji od dosada koriS¢enih
proizvoda ¢ak i do 10 puta.
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Zahtevani kvalitet prirodnog kalcijum karbonata za upotrebu u industriji boja 1 lakova
(SRPS B.B6.032)

Zahtevani kvalitet kalcijum karbonata za upotrebu u farmaceutskoj i kozmetickoj
industriji (SRPS B.B6.034)

Zahtevani kvalitet kalcijum karbonata za upotrebu u industriji papira (SRPS
B.B6.033)

Zahtevani kvalitet kalcijum karbonata za upotrebu u industriji gume 1 PVC (SRPS
B.B6.031)

Zahtevani kvalitet kalcijum karbonata za livarske svrhe (SRPS B.B6.012)

Zahtevani kvalitet kalcijum karbonata za upotrebu u industriji Se¢era (SRPS
B.B6.013)

Zahtevani kvalitet kalcijum karbonata za metalurske svrhe (SRPS B.B6.011)
Zahtevani kvalitet kalcijum karbonata za proizvodnju stakla (SRPS B.B6.020)

Zahtevani kvalitet kalcijum karbonata za mineralno dubrivo (prema zahtevima
proizvodnje koje propisuje Azotara Pancevo)

Zahtevani kvalitet kalcijum karbonata za upotrebu u industriji stocne hrane (prema
zahtevima datim u S1.1. 31/78, 6/81, 2/90, 20/00)

Zahtevani kvalitet kalcijum karbonata za neutralizaciju kiselih zemljiSta (prema
zahtevima datim u S1.1. 60/2000)
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Standardi za koriS¢enja kre¢njaka kao punila

U okviru priloga dat je pregled standarda za koriS¢enje kre¢njaka za razliCite garane
industrije. Uzimani su o obzir i unoSeni dobijeni podaci kao Sto su: hemijski sastav, upijanje ulja,
belina i druge nepromenljive karakteristike, ali nije granulo-sastav za dati uzorak jer se potrebna
fino¢a moze dobiti dodatnim mlevenjem i klasiranjem.

1. Industrija boja i lakova

industriji boja i lakova (SRPS B.B6.032)

Zahtevani kvalitet prirodnog kalcijum karbonata za upotrebu u

Oznaka uzorka

Kvalitet Krecnjak “Platac”
Osobina
A B C D E
Spoljni izgled Beo prah bez mehanickih primesa Beo prah bez
mehanickih primesa
125 | - - - - -
90 - - - 0,01 0,01
Ostatak na situ sa
otvorima u pm, u % | 63 - - 0,01 | 0,50 1,00
mase, najvise
44 - 0,01 | 0,10 | 1,50 5,00
20 10,50 | 3,00 30,0 50,0 75,00
Stepen beline prema MgO 80 75 76,60
Upijanje ulja u %, najvise 25 22 14,01
Sadrzajovlagq na 105°Cu 0.5 0.3
%0, najvise
Upijanje vode u %, najvise 35 19,20
Gubitak
Zarenjem na 42,0 do 44,5 44,78
1000°C, u %
Hemijski Sadrzag CaO, 52,0 do 55,5 54,93
sastav u %
pH vrednost
vodene 8 do 10 9,45
suspenzije




2. Farmaceutska i kozmeticka industrija

Oznaka uzorka
Zahtevani kvalitet kalcijum karbonata za upotrebu u farmaceutskoj i
kozmeti¢koj industriji (SRPS B.B6.034) Kreenjak “Platac”
Izgled beo prah bez mirisa i ukusa Beo prah bez mirisa i
ukusa
100 % -45um
Raspodela Cestica 95 % -20um
90 % -10pum
Nasipna masa, g/cm3 0,6-1,1
Stepen beline
(MgO=100%) 90 76,60
Upijanje vode (%) 0,2-0,5
Sadrzaj CaCOs3 (min.) 98 98,05
Sulfati, hloridi, gvozde, )
e radi se prema
.. o Ph Jug. IV.
magnezijum, alkalije
Primese rastvorljive u
! 10
vodi (mg)
Gubitak na 105°C 1
pH 10% suspenzije 9-10 9,45
v g Sadrzaj teskih metala
Sadrzaj teskih metala (mg/kg):
] (mg/kg) (me/ke)
As 5 /
Cd 2 6
Hg 3 /
Pb 30 <25 ppm
Cr 100 <10 ppm
Ba 100




3. Industrija papira

Zahtevani kvalitet kalcijum karbonata za upotrebu u industriji

papira (SRPS B.B6.033) Oznaka uzorka
Kvalitet Kreénjak “Platac”
Osobina
A B C D Sadrzaj, u %
Sito prema | 45um | 100,0 | 100,0 | 100,0 | 100,0
standardu
Prolazi kroz | YOS L9010 1 50,m | 80,0 | 950 | 99,9 | 99,9
sita,
w7 (i) 10 750 | 80,0 | 950 | 97.0
Utvrdena Hm ) ) > )
granicna
krupnoca | 2y | /| 30,0 | 90,0 | 95,0
Stepen beline (MgO=100%)
(min R46), u % najmanje 80 85 86 20
1 — 0
Sligpen BElihs (MIE0=655,97) 83 | 87 | 90 | 94 76,60
u % najmanje
Sadrzaj vlage na 105°C u %, najvise 0,3 0,3 0,3 0,3 0
Abrazivnost po Brojnigu pri
proizvodnji na metalnim sitima, u mg, 20 10 4 2
najvise
0
Hemijski sastav CaCQ3, 4 e 98 98 98 98 98,05
najmanje




4. Industrija gume i PVC

Zahtevani kvalitet kalcijum karbonata za upotrebu u industriji gume i

Oznaka uzorka

PVC (SRPS B.B6.031) Kretnjak
“Platac”
Kvalitet
Osobina
A B C D
Ostatak na situ, 125um 0,005 | 0,005 0,1 0,1
0/ oy
u % najvise 45um 05 | 05 | 50 5,0
odgovarajuca, prema uzorku ili boja
Boja prema zahtevu navedenom u
porudzbini - belina
o . .
Celtlok, Ul o, TENTEmG 98 96 98 96 98,05
(u suvom uzorku)
Materije 1spar1J1ye?vna 105°C, 0.4 0.4 0.4 0.4
u %, najvise
Nerastvorlj(}ve m?tf:vrlje u HCl, 1.5 3.0 L5 3.0
u %, najvise
Gubitak Zarenjem na 1000°C, 43do | 42do | 43 do 42 do 4478
u % (u suvom uzorku) 44,5 44,5 44,5 44,5 ’
Alkalitet, u %, najvise
(preracunato na Na,COs) Bl e e e
Ukupni bakar, 15 | 30 | 15 30 20
u ppm, najvise
Ukupni mangan, 50 | 400 | 50 400 4
u ppm, najvise
Ukupno gvozde, 300 | 1000 | 300 1000 246
u ppm, najvise




5. Livarska industrija

Zahtevani kvalitet kalcijum karbonata
za livarske svrhe (SRPS B.B6.012)

Oznaka uzorka

. Klasa Krec¢njak “Platac”
Osobina
I I
Komponente Sadrzaj, u % Sadrzaj, u %
Ca0, najmanje 54,0 50,0 54,93
MgO, najvise 1,0 3,0 0,906
Si0;,, najvise 1,0 2,0 0,0332
ALQ; + Fe;0,, 2,0 3,0 0,0598
najvise
S, najvise 0,03 0,05 <0,01
DLyt Laolihie 3,0 6,0 0,18
primesa, najvise

mora da bude u komadima,
kompaktan i ¢vrst

Izgled i fizicke
osobine Treba da bude Cist sa $to manje
mehanickih primesa (ilovaca,
humus, glina i dr.)
komadi treba da budu
od 30 do 50 mm
Krupnoca

dozvoljeno je najvise 5% komada
vel. ispod 30mm




6. Industrija Se¢era

Zahtevani kvalitet kalcijum karbonata za upotrebu
u industriji Se¢era (SRPS B.B6.013)

Oznaka uzorka

el Klasa Kreénjak “Platac”
I II

Komponente Sadrzaj, u % Sadrzaj, u %
CaO, najmanje 54,35 53,23 54,93
CaCOs, najmanje 97,00 95,00 98,05
MgO, najvise 0,72 1,43 0,906
MgCQOs, najvise 1,50 3,00 1,902
CO;,, najmanje 43,43 43,34 44,22
Si0,, najvise 0,80 1,00 0,0332
Ostatak (R,03), max 0,70 1,00 0,028

Glina i humus 0,5 0,5

Granulometrijski sastav za pojedine potklase

Gornja grani¢na
Potklasa, mm krupno¢a, mm (100%
manje od)
-90 + 63 112
- 125+ 63 140
- 125+ 80 140
- 135+90 150
- 160 + 80 180
- 195+ 135 215
Prosev kroz gornje grani¢no sito za potklase, 95
u %, najmanje
Prosev kroz donje grani¢no sito za potklase, u ]
%, najvise
Donja grani¢na krupnoé¢a, mm (100% vece 0
od)




7. Metalurgija

Zahtevani kvalitet kalcijum karbonata za
metalurske svrhe (SRPS B.B6.011)

Oznaka uzorka

i Kvalitet -
Osobina Krecnjak “Platac”
I II I
Komponente Sadrzaj, u % Sadrzaj, u %
CaO, najmanje 52,0 50,0 48,0 54,93
MgO, najvise 1,0 1,5 2,5 0,906
Si0,, najvise 1,0 1,5 2,0 0,0332
R,03, najvise 2,0 2,5 3,0 0,028
P, najvise 0,03 0,03 0,04 0,0122
S, najvise 0,03 0,03 0,04 <0,01
il Karakteristike potklasa
mm
Prosev kroz gornje granicno sito za potklase, u %, 70
najmanje
- 1,00 + Prosev kroz donje granic¢no sito za potklase, u %, 75
0,10 najvise
Gornja grani¢na krupnoc¢a, mm (100% manje od) 3,15
Donja grani¢na krupno¢a, mm (100% vece od) 0
Prosev kroz gornje granicno sito za potklase, u %, 93
najmanje
-3,15+ Prosev kroz donje granic¢no sito za potklase, u %, 0
0,00 najvise
Gornja grani¢na krupnoc¢a, mm (100% manje od) 5,6
Donja grani¢na krupno¢a, mm (100% vece od) 0
Prosev kroz gornje grani¢no sito za potklase, u %, 90
najmanje
-20,00 + Prosev kroz donje granic¢no sito za potklase, u %, 10
10,00 najvise
Gornja grani¢na krupnoc¢a, mm (100% manje od) 30
Donja grani¢na krupno¢a, mm (100% vece od) 0
Prosev kroz gornje granicno sito za potklase, u %, 90
najmanje
- 40,00 + Prosev kroz donje granicno sito za potklase, u %, 5
20,00 najvise
Gornja grani¢na krupnoc¢a, mm (100% manje od) 50
Donja grani¢na krupno¢a, mm (100% vece od) 0
Prosev kroz gornje granic¢no sito za potklase, u %, 95
najmanje
- 71,00 + Prosev kroz donje granic¢no sito za potklase, u %, 10
31,50 najvise
Gornja grani¢na krupnoc¢a, mm (100% manje od) 80
Donja grani¢na krupnoc¢a, mm (100% vece od) 20




8. Proizvodnja stakla

Zahtevani kvalitet kalcijum karbonata za

proizvodnju stakla (SRPS B.B6.020)

Oznaka uzorka

Kvalitet
Osobina Kreénjak “Platac”
Ekstra I II I1I vV \Y%
Komponente Sadrzaj, u % Sadrzaj, u %
('ZaO,' 55,50 55,00 | 55,00 | 55,00 | 54,00 54,00 54,93
najmanje
M.gQ’ 0,10 0,30 0,50 0,80 1,20 1,50 0,906
najvise
Si0,, najvise | 0,05 0,10 0,30 0,50 0,80 1,00 0,0332
AlLLOs, 001 | 005 | 010 | 020 | 030 | 040 <0,0050
najvise
Fe.z(.)f’ 0,001 0,002 | 0,003 | 0,020 | 0,050 0,100 0,0505
najvise
Klase kvaliteta
Veli¢ina A B
Zrna, mm
Sadrzaj, u %
0,100+0,000 g s
0.200+0,100 10 do 20 10 do 20
0.315+0,200 30 do 80 30 do 90
0.400+0,315 10 do 40 20 do 80
0.630-+0,400 1do5 12 do 30
0.800+0,630 do 0,5 8 do 20
1,000+0,800 L dos
1,250+1,000 L & 255
+1,250 0 0
Sadrzaj vlage, u %, najvise 0,5




9. Proizvodnja mineralnih dubriva

Zahtevani kvalitet kalcijum karbonata za Oznaka uzorka
mineralno dubrivo (Azotara Pancevo) Kreénjak “Platac”
Komponente Sadrzaj, u % Sadrzaj, u %
CaO 49,000 — 55,887 54,93
MgO tr. 1 viSe 0,906
Si0, 0,6 —3,0 0,0332
AL O3, najvise 0,68 <0,0050
H,O 0,02 -0,20 0
G.Z., najvise 43,57 44,78

10. Sto¢na hrana

Zahtevani kvalitet kalcijum karbonata za upotrebu u industriji
sto¢ne hrane (SLI. 31/78, 6/81, 2/90, 20/00)

Oznaka uzorka

Osobina Kreénjak “Platac”
Boja Bela ili svetlo siva
Miris Bez mirisa
Sadrzaj klase
-100u3n (%) 100
CaCOs (%) min 94 98,05
voda (%) <2
Mg soli (%) <2 1,902
CaO 53 54,93
MgO 0,906
Si0O, 5 0,0332
Fe O3 0,2 0,0505
Strane‘prir'nese <1
(pesak, glina i dr) (%)
L Fosfatma min: hranive 0 3ppm
telad do 6 nedelja 30
Krmne ovce 12
Cu, ppm smese svinje do 16 nedelja 200 20
za ostale kategorije svinja 125
ostale domace Zivotinje 50
Mn, ppm 250 4
Zn, ppm 2000
Cd, ppm 0,5 6
Nerastvorno u HCL% 1
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11. Neutralizacija kiselih zemljiSta

Zahtevani kvalitet kalcijum karbonata za
neutralizaciju kiselih zemljista (SL.1. 60/2000)

Oznaka uzorka

OIZ(:I);T prah, drrr?ir;izgj el Kreénjak “Platac”
Sadrzaj vlage na 105°C u %, 0,06
Rastvorljivost u HCI, u % 97,8
Granulacija, u % +0,5 mm 82
-0,5+0,1mm 18
Biogene komponente
Komponenta Sadrzaj Sadrzaj
CaCOs,u % 94,00 98,05
Ca0, u % 53,62 54,93
MgO, u % 0,40 0,906
P,0s,u % 0,014 0,0280
K;0,u % 0,009 0,00145
Fe, u mg/kg 276 246
Mn, u mg/kg 44 4
Zn, u mg/kg 21
Cu, u mg/kg 7 20
Co, u mg/kg 12
Stetni teki metali

Cr, u mg/kg 8,0 <10 ppm
Pb, u mg/kg 12,0 <25 ppm
Ni, u mg/kg 1,1 40
Cd, u mg/kg 0,0 6
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Introduction

Country Montenegro has large reserves of limestone. The limestone deposits are very
widespread in the coastal and southern part, from the border with Albania, the Herzegovina, and
the occurrence of limestone in the northern lower. Despite the fact that Montenegro has huge
limestone reserves which are related to a large part of its territory, they are to date relatively little
use. Mainly limestone in Montenegro is used in the construction industry as a technical-
construction (TG), and to some extent as architectural and construction (AG) stone. Considering
the increasing use of limestone in the world, in various industries in both micronized and in
coarse condition, they are also in charge of the Ministry of Montenegro started to discuss this
issue.

Since 2008. The ITNMS in Belgrade, at the request of "JUGeological Survey "-
Montenegro in Podgorica, continuously performs testing of applications as limestone filler in
various industries. For the purposes of these tests, "JUGeological research ing "- Montenegro
delivered the ITNMS-in limestone samples taken from various deposits in the territory of
Montenegro, and the area of Bar and Ulcinj area Lustice and Grblja, and the Bjelopavlici.

World production of lime for different purposes was 2010th year at the level of about 4
billion tons, of which 60 million tons were used as filler for various industries. Price limestone
depends on the quality of raw material and its grain size. So, the price of crushed classified
limestone is about 7 €/ t, while the price of milled limestone high whiteness and fineness - 40 um
(50% -10 pm) of 80-90 €/ t, finesse-10um (50% - 2um), about 130 €/ t. More applied and
calcium carbonates classic refinement that can be obtained from natural raw materials or
precipitation whose value on the world market moves about 240 €/ t. Since it is obvious that
calcium carbonate as a filler has a far higher price than in coarse condition, these are the
competent authority of Montenegro initiated the research of the use of limestone over
"JUGeological Survey "- Montenegro in Podgorica, Montenegro, as an eminent professional
body takes care of all mineral resources in the territory of Montenegro. In this way,
"JUGeological Survey "- took a key role in testing additional possible enhancement of this
potentially very significant mineral resources.

1.0 Subject of examination

The subject of the technical solution is to define the optimal parameters of the
technological process of getting to the base of limestone fillers, site "Platac" - Kotor, for
application in different industries according to the applicable standards governing this area.

In order to investigate the possibility of using limestone from different deposits in the
territory of Montenegro as a filler were carried out following tests: their potential micronization
and determination of particle size-composition, chemical analysis, water and oil absorption, TG
and DT analysis and determination of the degree of whiteness. Based on the results of the
previous analysis, we evaluated the possibility of its application in accordance with the standards
(SRPS) that define quality and characteristics that must satisfy the limestone that could be used
as filler in the following industries:

- In paints and varnishes (SRPS B.B6.032)
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- In the pharmaceutical and cosmetic industries (SRPS B.B6.034)

- In the paper industry (SRPS B.B6.033)

- In the rubber and plastic (SRPS B.B6.031)

- In casting (SRPS B.B6.012)

- In the sugar industry (SRPS B.B6.013)

- For metallurgical purposes (LST B.B6.011)

- For the manufacture of glass (SRPS B.B6.020)

- For fertilizer (Fertilizer Pancevo)

- The quality calcium carbonate for use in the animal feed industry (according to the
requirements given in S1.1.31/78, 6/81, 2/90, 20/00)

- The quality of calcium carbonate to neutralize acidic soils (according to the requirements
given in S1.1.60/2000)

Since these tests showed that some samples of limestone adequate quality and features
used in certain industries, it is "JUGeological Survey "- Montenegro in Podgorica, during 2011th
year ITNMS requested the members to explore the possibility of obtaining such and such
products in the industrial conditions of the limestone deposits "Platac" in Kotor. Based on testing
performed by the procedures of mineral processing, above all the crushing, micronization and
classification (separation), defined innovated technological process scheme in which they
provided all the tools and equipment as well as their disposition in order to get products to the
standards listed above for fillers.

2.0. Deposit of technical-building stone Platac-Kotor
2.1. Geographically-position of the deposit

Deposit of technical-building stone "Platac" geographically belongs to the coastal region.
Research and exploitation area is located in the coastal part of Montenegro, in the area of Grbalj,
in the place Krimovice, on the southern and south-eastern slopes of the hill Platac (302.2 m), 7
miles northwest from Budva at an altitude of 257 to 302 meters. According to civil service under
Eli, the area where the depositis belongs to the municipality of Kotor. Research and exploitation
area "Platac" has an irregular polyangle shape, with the longer side facing east-west length of
450 m and the shorter side is oriented on a north-south direction and a length of 390 m. Is limited
to seven points of the contour AG and covers an area of 142 882 meters2 or 14.2882 hectares.

To the bearing leads local road, approximately 5 km which is over Trsteno settlements
and Jaz connecting Krimovica area and the deposit with the coastal road to Adriatic sea on the
relation Budva-Tivat (Kotor).The deposit is with these local asphalt road connected to a wide
macadam road length of about 350 m, which was developed for the quarry. "Carinvest" is done
for their needs new gravel road (currently under paving) to the bearing, the length of 4.5 km and
a width of about 7 m, which is the local time Adriatic highway-Krimovice gap separates the
Cape over the BayTrsteno, thus avoiding transport asphalt road through the village Krimovice.

2.2. Geological structure of deposit

Deposit of technical-building stone "Platac" is made of carbonate sediments of the Upper
Cretaceous (Maastrichtian podkat Senonian), represented by brown-gray and brown, layered and
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banked, low bitouminous, slated limestone and dolomite limestone with numerous foraminifera,
rudists eolisakuses and (c bioklast of the elementary form).Depositis was made of carbonate
sediments of the Upper Cretaceous (Senonian), represented by layered banked (0,2-1,2) slated
limestone and dolomite limestone with remains of common benthic foraminifera, algae,
echinoids, rudists (bioklast and all forms) and common eolisakusa .Sediment color is brown-gray
to brown. Limestiones and dolomitic limestones are partly low bitouminosed. Individual bank
(especially present in the northern part of the deposit), thickness up to 1.0 m in the upper layers
of d principle of packages, are lumakele rudists. Limestone rocks are represented mainly
biomicrites, biosparite and biointramicrites, according to Dunham's classification belong to the
structural type of W, WP. and G. Often contain the remains of benthic foraminifera, algae
(Thaumatoporella) ecolisakusa (Aeolisacus kotori), echinoids, and whole shells and shell
Bioclimate rudists.

2.3. Reserves and quality stone from deposit

The calculation of technical reserves of building stone in the deposit was made using the
parallel profiles and using the arithmetic mean, with the total balance reserves of B + Cl1
categories are: 2,245,956 m”> while the reserves at 2 205 860m’. Recap reserves categories is

shown in Table 1:

Table 1. Showing of the reserves categories in the limestone deposits "Platac" in Kotor

Reserves Category Total reserves
C, C, T-G stone
Geological 839 392.00 1611 564.00 994 052,00 3 445 008,00
Balance 839 392.00 1611 564.00 - 2450 956.00 |
Exploitation 755 452,80 1450 407,60 - 2 205 860,00 |

According to the results of laboratory tests related to the mineral-petrographic and
chemical composition, physical and mechanical properties of the rock mass, it follows that the
quality of the carbonate sediment, from deposit "Platac", meets all the criteria of the applicable
national standards (SRPS) for use in technical and construction purposes. Quality fractioned
stone aggregates is confirmed by the results of regular certification faction stone aggregate to be
used for making concrete and asphalt production. The mean values of parameters of physical
mechanical properties of the deposit "Platac" are given in the following table.

Qualitative features of minerals are favorable, as this allows the use of stone in building
the technical and construction purposes, mainly for:

- production of aggregates for concrete (the SRPS B.B2.009)

- production unit to produce wear layers of asphalt concrete in hot procedure for roads with
medium, light and very light traffic load (the SRPS U.E4.014)

- classical and contemporary base for roads (the SRPS U.E9.020)

- production of aggregates for the upper and lower bearing layers of bituminous material in
hot (under the SRPS U.E9.021 and SRPS U.E9.028)

- production of crushed stone for Category II curtain rail lines (at the direction of the
receipt and delivery of crushed stone ballast bed on the south), and the

- production of crushed stone for rough masonry in civil engineering and hydraulic
engineering and
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- for the development of shallow foundation subsoil based facilities.

Table 2 shows the mean values of the parameters that determine the physical and
chemical properties of the reservoir rock "Platac" - Kotor.

Table 2. Mean values of physical and mechanical parameters of rock 'Platac "- Kotor

The traits Middle
A B
Com e
1 . . 139.73 MPa
- in a water-saturated condition 195.00 MPa
- After 25 cycles of freezing '
2 | Abrasion resistance brusnjem 14.80 cm 3 /50 cm
3 | Resistance to frost Steady
4 Persistence of the effect of Na , SO 4 Steady
5 | Density of pores and cavities 2.63g/cm?
6) | Bulk density and pore cavities 2.67g/cm?
(7) | Water absorption 0.23%
8 | The coefficient of density 0,984
9 | Porosity (%) 1.6%

3.0 Experimental work

Having determined that the reserves of limestone "Platac" in Kotor are around 6,000,000t
(Table 1), it was decided to investigate the possibility of using these resources for obtaining
technical-building stone aggregates of different factions, and as a filler in various industries.

The initial sample was extracted, and out of the primary sample is taken to determine the
moisture content of rough, the rest of the sample was homogenized and reduced quartering
method. One half is determined by granulometric composition of the starting sample and the
other half is kept as a reserve.

For testing the possibilities of application of limestone as a filler sample was prepared
and analyzed by standard methods of mineral processing. In the primary sample was determined
by grain-size composition, moisture and coarse volumetric weight.

3.1 Determination of physical properties of the starting sample

3.1.1 Determination of moisture rough

Rough moisture was assessed in three samples of limestone "Platac" which are dried at
room temperature at the time of the validity period of 24 h. After 24 hours is determined by the
average value of rough limestone sample moisture "Platac" which is

W =0.03%.

3.1.2. Determination of the specific density
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Specific volumetric weight (density) of the sample of limestone "Platac" was assessed
complies with the pycnometer method, which is described in the literature.As the fluid to
determine the density, the solubility of limestone was used xylene. Because of the accuracy of
the measurement of the specific density was assessed in three samples of the data that is
displayed is actually the average of the sample density limestone "Platac." All measured values
are rounded to the third decimal place.

y=2721g/cm?
3.1.3. Determination of particle size distribution starting sample of limestone

Granulometric composition of the initial sample was determined by standard methods of
sieving in Tyler series of sieves. All outputs of sieves, together with output of the last sieve were
measured, the data are organized and presented in the form of table 3

Table no. 3. Granulometric composition of the starting sample Platac

Grain size class [mm ] Mass, % I3 M% TS M%
+22.2 / /
-22.2 +19.1 2.09 2.09 100.00
-19.1+15.9 2.85 4.94 97.91
-159+12.7 15.66 20.60 95.06
-12.7+9.52 24.24 44.84 79.40
-9.52+7.93 7.92 52.76 55.16
-7.93 +6.35 8.32 61.08 47.24
-6.35+5.0 4.30 65.38 38.92
-5.0+3.36 14.15 79.53 34.62
-3.36+2.38 4.34 83.87 20.47
-238+1.6 4.01 87.88 16.13
-1.6+1.19 2.98 90.86 12.12
-1.19 + 0.63 3.87 94.73 9.14
-0.63+04 1.57 96.30 5.27
-04+0.3 0.86 97.16 3.70
- 0,300 + 0,200 0.73 97.89 2.84
-0.200 + 0.000 2.11 100.00 2.11
Feed 100.00 / /

Based on the data from the table is drawn diagram of particle size distribution shown in
Figure 1, for samples of limestone "Platac."
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Figure 1. The curves of particle size-composition of the starting sample "Platac"- Kotor

Figure 1, shows the direct fault of particle size distribution and cumulative curves and
last reflections of the initial sample of limestone deposits "Platac" in Kotor.From the intersection
of cumulative curves and reflections of last determined that the average diameter of the sample
of limestone den= 8.61 mm.

3.2 Preparation of sample for technological testing

Because there was a need to investigate the possibility of using limestone as a filler in
various industries, the samples of limestone deposits "Platac" were used for testing crushed
(micronized) and on these samples are made the following analysis:

-Chemical, thermal (DTA/ TG), and the determination of particle size-composition,
degree of whiteness and absorption oil and water

3.3 Determination of particle size distribution of the minced sample

Particle size-composition was determined by sieving crushed initial sample sieve 63 um
and then sieve sieved material classified on the device Cyclosizeru. Flow of-grading on
Cyclosizer then treated in the Bachhic elutrijator in order to obtain class -11 +5.7 uym and -5.7 +
class 0.00 um. Aggregate balance of granulometric composition of the grinded sample-limestone
"Platac" is shown in Table 4.



INSTITUTE FOR TECHNOLOGY OF NUCLEAR AND OTHER MINERAL RAW MATERIALS
Technological solution for limestone from Platac — Kotor deposit

Table 4 Granulometric composition of the grinded sample ,,Platac”

Grain size class [um ] Mass, % 3> M% TS M%
-63 +44 2.50 2.50 100.00
-44 +33 6.80 9.30 97.50
-33 +23 6.60 15.90 90.70
-23 +15 4.70 20.60 84.10
-15+11 4.60 25.20 79.40
-11+5.7 51.09 76.29 74.80
-5.7+0 23.71 100.00 23.71
Feed 100.00 / /

3.4 Determination the degree of whiteness

Determining the degree of whiteness was used Belinometar. Whiteness was assessed in
three samples of limestone from the deposit "Platac", the result shown in Table 5 is the mean
value obtained for the three samples.The degree of whiteness is determined by reference MgO -
100%.

Table 5. The degree of whiteness of the limestone samples

No: Mark of the sample Whiteness according MgO - 100%
1. Platac-1 75.40
Platac -2 77.20
3 Platac -3 76.90
Average value 76.60

3.5 Determination of water and oil absorption

The results of determining the absorption of water and oil also were performed on three
samples of limestone from the deposit "Platac" and the results are shown in Tables 6 and 7.

Table 6. Absorption of oil samples of limestone

No Mark of the sample Absorption of the oil,%
1. Platac -1 13.92
. Platac -2 14.05
3. Platac -3 14.06
Average value 14.01

Table 7. Water absorption of samples of limestone

No Label the sample Absorption of the water, %
1. Platac -1 19.11
. Platac -2 19.27
3. Platac -3 19.23
Average value 19.20
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3.6 Thermal (DTA /TGA) analysis up to 1000 ° C

Thermal (DTA / TGA) analysis of samples was done on the unit-Netzsch Simultaneous
Thermal Analysis STA-409 EP, with heating rate of A T =10 ° C / min, in the temperature range
from 20 to 1000 °© Mass of sample used for analysis was 100 mg. The results of thermal (DTA /
TG) analysis of a sample of limestone deposits "Platac" are shown in the graphs in Figure 2.

DTATE PLA-0R

i T ; T y T ' T ; T 20
TG I
. S0
DTA [f o
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Figure 2 DTA / TG diagram of a sample of limestone "Platac"
In Figure 2 shows the TG and DTA diagrams starting sample of limestone. At DTA

diagram is observed endothermic peak with a maximum at 903° C, which is attributed to the
phase transformation of calcite (CaCOs) in CaO, according to the following reaction:

CaCO; — Ca0 + CO ; (1)

This phase transformation is accompanied by mass loss of 45.52% (TG diagram, Figure
2) in the temperature range of 650 ° C to 900 ° C.

3.7 Chemical analysis

Chemical analysis of a sample of limestone "Platac" were made in the laboratory for
chemical testing ITNMS's. In a sample of limestone was determined by the contents of the
following components: CaCOj;, CaO, MgO, Fe,03, Al,O3 SiO;, NayO, K0, TiO,, P,0Os, R,03,
loss on ignition to 900 o¢c (LOI), and Cu, Mn, Fe, S, P, Ni, Cr, Mo, Sb, Pb, Cd. It also was
measured the pH value, which is also relevant to the use of limestone in some industries. Results
of the analysis are shown in Table 8

10
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Table 8 Chemical analysis of samples of limestone "Platac"

Component Content, Method of analysis
CaO 54.93%
CaCoO ; 98.05% LST B.B8.070
CO, 44.22
MgO 0.906% * DM 10-0/7
Fe 05 0,0505% DM 10-0/4
AlLO4 <0.0050% DM 10-0/6
SiO, 0,0332% LST B.B8.070
K,O 0.0145% DM 10-0/12
Na,O 0,0540%
TiO, <0.020% * DM 10-0/8
P,0s 0,0280% * DM 10-0/17
R,04 0,0280% LST B.B8.070
LOI 44.78% LST B.B8.070
Cu 20 ppm
Mn 4 ppm%
S <0.01% * DM 10-0/13
P 0.0122%
Ni 40 ppm * DM 10-0/16
Cr <10 ppm * DM 10-0/17
Mo <50 ppm
Sb <25 ppm
Pb =23 ppm * DM 10-0/13
Cd 6 ppm
pH 9.45
Soluble Fe 0,0246%
As /
Hg /

4.0 Assessing the quality and possibilities of application of limestone "'Platac™- Kotor, as
fillers

The quality of limestone as a filler for each branch of industry, is determined by the
content useful and harmful components, or the chemical composition of limestone and needed all
the coarseness of the prescribed standards or requirements that manufacturers limestone in its
production cycle is used as a raw material.

4.1 Assessment of quality limestone *"Platac''- Kotor, as fillers, based on the chemical
composition

According to the testing performed on a sample of limestone "Platac", and the required
quality of the fillers given in Tables 5.1 to 5.11 it can be concluded that the limestone deposits of

11



INSTITUTE FOR TECHNOLOGY OF NUCLEAR AND OTHER MINERAL RAW MATERIALS
Technological solution for limestone from Platac — Kotor deposit

"Platac" good quality with a high content of CaCO ; by 98.05%, with a relatively low MgO
(0.906%) and MgCO ; content of 1.902%, and low silica SiO , of 0,0332%.So, based on the
contents of the main components of this limestone could be used as filler in all the above
industries, however, low levels of white from 76.60 and the content of heavy metals in it before
all the Ni (40 ppm), Cu (20ppm) and Cd (6 ppm), which is relatively high, it is somewhat limited
use as a filler in certain industries.

Based on the above the limestone deposit "Platac" - Kotor can be applied:

- in the paint and coatings industry: where is the character and content of beneficial and
harmful components can be classified according to the market requirements of standards
(Annex 1, LST B.B6.032) in D and E class.The low degree of whiteness (76.60) does not
allow this material for this purpose is ranked best in class quality,

- in the rubber and PVC; meets where B and D class quality, in accordance with the market
demands of standards (Annex 4, SRPS B.B6.031), due to the presence of Cu (20 ppm) can
be classified into quality classes A and C

- in the casting industry: where is the characteristics and the requirements of the market
given standard (Annex 5, SRPS B.B6.012) can be classified in the highest quality class
quality

- in the sugar industry where the properties in line with market requirements of standards
(Annex 6, SRPS B.B6.013) can be classified as Class II quality, due to high contents of
MgO (0.906), and MgCO 3 (1.902) can be classified in the first class quality

- the metallurgical industry: where is the character and content of beneficial and harmful
components can be classified according to the market requirements of standards
(Appendix 7, SRPS B.B6.011) to the highest quality and class

- in glass production; due to increased levels of MgO (0.906%) and Fe , O 3 (0.0505%)
could be classified as class IV and V in accordance with the market requirements of
standards (Appendix 8, SRPS B.B6.020)

- for the production of mineral fertilizers where the properties and content of beneficial and
harmful components can be used in accordance with the requirements of manufacturers
of fertilizers (Annex 9, Fertilizer Pancevo)

Limestone from the deposit "Platac" - Kotor does not apply:

- in the pharmaceutical and cosmetic industries; due to the low degree of whiteness 76.60
and increased levels of Cd (6 ppm) relative to the market requirements defined in the
standard (Annex 2, SRPS B.B6.034)

- in the paper industry; these raw materials to the chemical composition may correspond to
all classes of quality paper industry, but her low white 76.60, does not allow the use for
these purposes. Namely the degree of whiteness of the raw material can not be classified

12
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as any of the worst class A quality according to the industry required standard (Annex 3,
SRPS B.B6.033), and in this condition can not in general use in the paper industry

- in the production of animal feed; also can not be used because of the increased content of
heavy metals Cd (6 ppm), which for this purpose is very strictly defined (Annex 10
S1.1.31/78, 6/81, 2/90, 20/00)

- neutralization of acid soils; due to increased levels of biogenic elements MgO (0.906%)
P,0s5 (0.0280%), K0 (0.0145%) and Cu (20 ppm) and heavy metals Ni (40 ppm) and Cd
(6 ppm), whose content is very strictly defined (Annex 11, S1.1.60/2000)

4.2 Assessment of quality of limestone "'Platac' - Kotor, as fillers, based on the
requirements for coarseness (fineness) of raw materials

To the limestone deposit "Platac" could be applied as a filler in the above industries in
which quality is satisfactory, it is necessary in addition to the content useful and harmful
components, for these purposes and meets certain coarseness or fineness of raw materials. Some
branches of industry require limestone implemented is very finely micronized, while others
require more raw material even large sized in pieces. So for these industries require ground and
micronized limestone:

- For industrial paints and varnishes for Class 99.5% - 20um, for Class B 97%-20um and
44um + 0.01%.

- For the rubber and plastic, is required for A and B class quality raw materials that must
be fineness 99.5%-45um, while the C and D class upper limit grit limestone as raw
material to be 45um.

- For the glass industry as limestone "Platac" corresponds IV and V class of quality in
chemical composition to the quality of this class grit materials should be composed of six
subclasses that can range from -1 +0.1 mm.

- For the production of fertilizers, "Fertilizer"-Pancevo not specifically defined size class
that limestone should meet for this purpose.

While for the following applications need to be larger limestone even in pieces:

- For the foundry industry, raw materials should be sized -50 +30 mm, with the proviso
that the content ' -30 mm chippings can be up to 5%

- For the sugar industry, limestone should be classified into 6 different subclass fractions
that are in the range of -215 +63 mm with ’ such that the maximum content of culm
banks in subclasses can be up to 8%.

- Metallurgy, applied limestone composed of five subclasses which are within the range of
-70 +0.1 mm,
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INSTITUTE FOR TECHNOLOGY OF NUCLEAR AND OTHER MINERAL RAW MATERIALS
Technological solution for limestone from Platac — Kotor deposit

Based on these different requests for the coarseness of materials, and considering the
need for technological scheme of the preparation of the limestone deposit "Platac" is made to get
the widest possible range of products and their application in as many industries, it is necessary
that major classes of limestone required to sortiments appropriated before grinding.

5.0 Description of a new technological procedure of processing limestone ""Platac™ -
Kotor in order to obtain a filler for various industries

Limestone from the deposit "Platac" - Kotor, because of their physical and mechanical
properties (Table 2) can be used for different purposes as a technical-building stone, and for the
good of the chemical composition (Table 8) can be used as raw material for fillers for different
industries.It is therefore necessary that the technological scheme of preparation limestone
"Platac" next operation contains treatment plants that would receive different sized products for
wide application in many industries.

Exploitation of raw materials would be done by drilling and blasting of which would be
received blasted stone with GGK (upper size limit) of 600 mm.

5.1 Technological scheme of obtaining the base of limestone filler *Platac™ - Kotor

5.1.1 Obtaining filler procedure crushing and screening

Technological scheme has been designed in a very flexible way, so that, depending on
the needs of consumers and processing capacity, production takes place in a way that each class
size was obtained in a number of shifts, and then in accordance with the requirements of the
market, bridging and linking technology positions receive other products of different size class.
Technological scheme of crushing and sieving is shown in Figure 3.

Raw material after blasting, loading shovel moves to half-moving crusher plant which is
stored in the primary bunker in which there is a stationary grid hole 600 mm (pos. 1).In this way,
the primary ore bunker storing raw fractions -600 +0.00 mm, which is the bunker primary ore
transported through chain feeder (pos. 2). Below the primary bunker is stationary grid (pos. 3)
20mm aperture, which serves to separate the waste rock in it (earth, clay and small stones
faction), which is transported with conveyor belt T1 on tailing. The ore is then transported to
vibro feeder with the grizzly bar (pos. 3) the opening of 215mm, after that come two size class,
below grizzly bar product class -215 +20 mm and under grizzly bar product class -600 +215 mm.
Class -215 to +20 mm conveyor T2 transported to vibrating screen (pos. 5) width of mesh
63mm, in which screen oversize product (class -215 +63 mm) meets the requirements of the
market for the sugar industry. This class (-215 +63 mm) was transported by conveyor T3 to stock
S1, which can be optionally used to obtain the required sortiment for the sugar industry, or can
be further split up and graded for use in other industries. When it is necessary to get sortiment
needed for the sugar industry, then the raw materials from stock S1 transported to the bunker
with vibro feeder (pos 9 and 10). From the bunker (pos 9) on the classification of raw materials
goes on a series of vibrating sieves (pos 11 and 12) with openings of 160, 135 and 90 mm, where
the given four size class -215 +160 mm, +135 -160 mm, -135 +90 mm and -90 +63 mm. By
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mixing these classes required in relation to getting a product that represents the starting raw
material in the sugar industry.

Over size product of vibrating screen (pos. 4) class size -600+ 215 mm goes into jaw
crusher where it is crushed. Crushed material class size -200 +0.00mm is transported by
conveyor belt T4 on stock of crushed limestone S3. From stock S3 ore is transported to the chute
of primarily crushed limestone (pos. 13), and then over the apron feeder (pos. 14) is dosed onto
the conveyor belt T5 from which goes to the reloading silo (pos 15). Below reloading silo is
sitated vibratory feeder (pos 16) by which the raw material is dosed at the entrance of impact
crusher (pos 17). In the impact crushers (pos 17) comes to the secondary crushing limestone on
size -63 +0.00 mm. Crushed limestone (class -63 mm) after impact crushers is transported by
conveyor T6 to a collection funnel (pos 18). From stock S2 raw -63 +20 mm size was added to
the loading shovel in a bunker (pos 19) from which the vibratory feeder over (pos 20) is added to
the conveyor T8, that this class goes into the collection hopper (pos 18) where it is mixed with
crushed raw material fractions -63 +0.00 mm. From the collection funnel (pos 18) of raw
materials mentioned fractions goes to grading on a series of sieves. First, the raw material is
classified on the double-deck screen (pos 22), whose opening size were 63mm upper and 32mm
lower screen. Oversize product of the upper screen, class size +63 mm, was transported through
conveyor belts T9, reloading silos (pos 21) and the conveyor belt T10 back to the silo (pos 15)
from which goes to re-fragmentation of impact crusher. Undersize product of above screen (pos
22) and oversize product of lower scren (pos 22), the class size -63 +32 mm was definitive
stands out as the product on stock S13. Undersize product of lower screen (pos 22), class size
was -32 +0.00 mm through conveyor belts T7 goes to further classification on the three-deck
screen (pos 23) in which the opening size were 16, 8 and 4 mm. In this way, in this screen (pos
23) as the oversize product of the upper screen receives a definite product of size class -32 +16
mm, which is across the conveyor belt T11 transported to the stock S8. Undersize product of the
first screen (pos 23), and oversize product of second sieve was class -16 +8 mm, and it also
represents the definitive product which through conveyor T12 stored on stock S9. Undersize
product of the second sieve (pos 23), and the oversize product of third sieve was class size -8 +4
mm, which also represents the definitive product and through conveyor T13 disposed on stock
S10. Undersize product of back screening surface (pos 23) is sized -4 +0.00 mm, this product is
additionally classify on the one-deck screen (pos 24) with openings of 1 mm. Oversize product
of this sieve (pos 24), is the definitive product of class size -4 +1 mm, which is across the
conveyor belt T14 stored on stock S12, while unersize product of this screen is the class size -1+
0.00 mm, which is stands in stock S11, and this product is the starting raw material for obtaining
the required class size which was used in the glass industry. In order to obtain the required size
class for glass materials from stock S11, is classified in the three-deck screen (pos 25), whose
openings were 0.8, 0.63 and 0.4 mm, and double-deck screen (pos 26), whose openings were
0,315 and 0.2 mm. In this way, on the first screen (pos 25) are obtained by sieving three products
with following class size -1 +0.8; -0,8 +0,63 and -0,63 +0,4 which are stored as separate
products on stocks S14, S15 and S16. Undersize product of back screen (pos 25), the class size
+0.00 -0.4 mm, was the input for the double-deck screen (pos 26), where also obtained after
sieving three products of different class size. First, on first screen was allocates the class
fractions -0.4 +0.315 mm, which is disposed on stock S17, on the other screen are class grain
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size -0.315 +0.2 mm, which is disposed to stock S18, and as undersize product of lower screen is
obtained class -0.2 +0.00 mm, which is disposed on stock S19.

Raw-sized 32mm from the plant for crushing and screening goes to grinding in order to obtain
milled product which is used as filler in a variety of industries that require raw and micronized
limestone which "Platac" matched its quality. Grinding is used as the starting sieved material
(pos 22) or can optionally be sent to the grinding classified material from any stock from S8 to
S12.

5.1.2 Obtaining filler procedure grinding and classification

The raw material after crushing the goes on grind and then to a fine micronization and
classification in order to obtain class sized limestone that can be used as fillers in a variety of
industries. Technological scheme of milling micronization and classification of which it is
possible to get all of these products is shown in Figure 4

Raw-sized 32mm was transported with conveyor T15 and stored in the silo (pos 27),
from which the conveyor T16 transported to the mill (pos 28) to grind. Minced raw class size -
100um, extracted from the mill with fan (pos 29) and transported to the sorting aerocyclone (pos
30). Overflow of aerocycle (pos 30) was the class size -40 +0.00 pm and this product with the
fan (pos 31) is transferred to the silo of micronized material (pos 36) Sand of aerocyclone (pos
31), which represents the class size -100 +40 um, goes to the silo (pos 32), from where the
pneumatic transport by fan (pos 33) transferred material to the micronizer (pos 34) which
micronizing material on fineness of -40 +0.00 um and by fans (pos 35) is transferred to the silo
of micronized material (pos 36) From silos micronized material (pos 36) material is discharged
through the fan (pos 37) to classification on the aerocyclone (pos 38), where its sand and
overflow are the final products. Sand of aerocyclone (pos 38) was the class size -40 +20 um,
which goes into the silo with a machine for packing (pos 39), and the cyclone overflow (pos 38)
was the class size -20 +0 um, which also goes into the silo with the machine packing (pos 40).

To get the fillers of these classes is necessary to:

- For paint and varnish industry use of size class -20 +0 pum,

- For the rubber and PVC use of size class -40 +0 pm
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DROBLJENJE | PROSEJAVANJE

Legenda:

1. Stacionarna redetka otvora 600 mm

2. Bunker sa lanéastim dodavatem

3. Stacionarna resetka otvora 20 mm

4. Vibro dodavaé sa reSetkom otvora 215 mm
5. Vibraciono sito

6. Bunker

7. Clankasti dodavaé

8. Celjusna drobilica

9. Bunker

10. Vibracioni dodavac

11. Vibraciono dvoetaZno sito

12. Vibraciono sito

13. Sipka primarno izdrobljeno kreénjaka

14. Clankasti dodavaé
15. Pretovarni silos
16. Vibracioni dodavaé
17. Udarna drobilica

= 18. Levak

Za industriju Secera

-100+135 mm

SAL A

135490 mm -B0+63 mm

2154100 mm

=32+ 16 mm

AN
S‘QQ A +0,315 mm
1 .02+0amm -0315+0.2mm

-4+ 1mm + S35

19. Bunker

20. Vibro dodavac

21. Pretovarni silos

22. Vibraciono sito dvoetazno
23. Vibraciono sito troetaZno
24, Vibraciono sito

25. Vibraciono sito troetazno
26. Vibraciono sito dvoetaZno
T1 Transportna traka

T2 Transportna traka

T3 Transportna traka

T4 Transportna traka

T5 Transportna traka

T6 Transportna traka

T7 Transportna traka

T8 Transportna traka

T9 Transportna traka

T10 Transportna traka

T11 Transportna traka

T12 Transportna traka

T13 Transportna traka

T14 Transportna traka

T15 Transportna traka

Za industriju stakla

R

-1 +0,8 mm

S17

Q-

Figure 3 Technological scheme of crushing and sieving of limestone deposits "Platac" - Kotor

@ Po potrebi odlazi na mlevenje za dobijanje klasa -0,1+0 mm

—

17



MITNMS

INSTITUTE FOR TECHNOLOGY OF NUCLEAR AND OTHER MINERAL RAW MATERIALS
Technological solution for limestone from Platac — Kotor deposit

MLEVENJE | KLASIRANJE

_A% Ass Sﬁ SjA SA Legenda:

=32 +16 mm <16+ 8 mm -8+ 4 mm =4+ 1mm =1+0mm

27

0% O 28.

. Mlin sa kuglama za suvo mlevenje
29.
30.
31.

@ 32.

. Ventilator

. Dezintegrator

. Ventilator

. Silos

. Ventilator

. Aerociklon

. Silos sa pakericama

. Silos sa pakericama

T16. Transpportna traka

T17. Transpportna traka

®

-100+40um

01 [0

-40+20um  -20+0,0um

Figure 4.Technological scheme of grinding and sizing of limestone deposits "Platac" - Kotor

Silos

Ventilator
Aerociklon
Ventilator
Silos
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5.2. The conclusion of this issued experiments

Limestone from the deposit "Platac" - Kotor with their physical-chemical and mineralogical
characteristics satisfies the requirements of the standards on the use of calcium carbonate as a filler in paint
and coatings industry; glass industry, manufacture of fertilizers; the casting industry; sugar industry and
metallurgy. Based on the quality of raw material from the deposit "Platac" - Kotor given the technical and
technological solutions, in which they examined the ways and opportunities to get out of this raw material
fillers for the listed purposes. In accordance with these tests are given technological schemes which contains
application of all necessary equipment and appliances, as well as their disposition in order to get the
limestone filler "Platac"-Crikvenica.

6.0. Support for businesses

"JUGeological Survey "- Montenegro Podrgorice supports the implementation of this program supports

the implementation of this program, which is derived from engaging in the project TR 34013 financed by the
Ministry of Education and Science of the Republic of Serbia in 2011-2014.
Reason: The use of technological solutions are obtained basic data of the exploitation of limestone "Platac" -
Kotor as fillers in a variety of industries. Exploitation of limestone and its production and application of
technical-building stone is small, and as a filler almost minor compared to the enormous reserves of limestone
which exist in Montenegro. Based upon examination it was found that the limestone "Platac" - Kotor can get
extenders for the following industries: paint and varnish industry; industry and glass; glass industry: production
of fertilizers; foundry industry; sugar industry and metallurgy.

By applying this technology solution to get numerous positive effects that would be multiplied on a
wider scale in relation to the place of his application. First would cease the use of high quality raw materials
as well as the least expensive technical construction stone, and we would be of a higher technological level of
processing which would be expanded range of products that can be obtained from the raw materials that
would be received raw material for all of the aforementioned industries. Also, the use of technological
solutions to be obtained effect increased employment, particularly highly educated people to the application
of new technology and adopt new technological knowledge. Obtaining a wide range of fillers for various
industries to get products that are far more expensive unit mass of hitherto used products up to 10 times.
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B.B6.034)

17. Required quality calcium carbonate for use in the paper industry (SRPS B.B6.033)

18. Required quality calcium carbonate for use in the rubber and plastic (SRPS B.B6.031)
19. Required quality calcium carbonate for foundry purposes (SRPS B.B6.012)

20. Required quality calcium carbonate for use in the sugar industry (SRPS B.B6.013)
21. Required quality calcium carbonate for metallurgical purposes (SRPS B.B6.011)

22. Required quality calcium carbonate for glass (SRPS B.B6.020)

23. Required quality calcium carbonate for fertilizer (according to production requirements set by the
Fertilizer Pancevo)

24. Required quality calcium carbonate for use in the animal feed industry (according to the requirements
given in S1.1.31/78, 6/81, 2/90, 20/00)

25. Required quality calcium carbonate to neutralize acidic soils (according to the requirements given in
S1.1.60/2000)
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Standards for the use of limestone as a filler

In the Annex provides an overview of standards for the use of limestone for different
industries guaranteed.Were taken on the account was administered and collected data such as
chemical composition, oil absorption, whiteness and other immutable characteristics, but not
granulometric composition of a sample as required fineness can get additional grinding and

sizing.

1. Paint and varnish industry

Required quality natural calcium carbonate for industrial use of paints Mark of the
and varnishes (SRPS B.B6.032) sample
Quality Limestone
Property "Platac™
A B C D E.
White powder
Outside look 'Whlte. .powder without mechanical w1thogt
impurities mechanical
impurities
125 - - - - -
. . 90 - - - 0.01 | 0.01
Rest on sieve with
the aperture in pm,
iV by weight the 63 - - 0.01 | 0.50 | 1.00
most
44 - 0.01 | 0.10 | 1.50 | 5.00
20 0.50 | 3.00 | 30.0 | 50.0 | 75.00
The degree of whiteness of the MgO 80 75 76.60
Oil absorption% in the most 25 22. 14.01
. o o
Moisture conten't at 105 ° C in%, the 05 03.
highest
Water absorption in%, the highest 35 19.20
Loss on
ignition at 42.0 to 44.5 44.78
1000 °C, in%
Chemical (a0 content 52.0 t0 55.5 54.93
composition in%
pH value of
aqueous 8to 10 9.45
suspension




2. Pharmaceutical and cosmetic industry

Required quality calcium carbonate for use in the pharmaceutical and
cosmetic industries (SRPS B.B6.034)

Mark of the sample

Limestone "Platac"

Appearance white powder, odorless and tasteless

White powder, odorless
and tasteless

100% to 45 pm

Particle size distribution 95% -20 pm
90% -10 pm
Bulk density, g/ cm * 0.6to 1.1
The degree of whiteness 0
(MgO = 100%) 90 76.60
pijanje IN water (%) 0,2-0,5
The conten‘F of CaCO ;3 03 98.05
(min.)
Sulfates, chlorides, iron, ..
aluminum, magnesium, 5 e
alkali Ph. Jug.IV.
Impurities soluble in water
10
(mg)
The loss at 105 ° C 1
pH of 10% suspension 9-10 9.45
) The content of heavy
The content of heavy metals (mg / kg): metals (mg / k)
Ace 5 /
CD 2 6)
Hg 3 /
Pb 30 <25 ppm
Cr 100 <10 ppm

Ba 100




3. Paper Industry

Required quality calcium carbonate for use in the paper industry (SRPS Mark of the
B.B6.033) sample
. Limestone
Quality "Platac"
Property
A B C S Content in%
Screen 45 u
according m 100.0 100.0 100.0 100.0
to
Jus | 201 | 800 | 950 | 999 | 999
Passes t.hrough L.J9.010 o : : : .
the sieve,
n% (i) | ptermined | " | 750 | 800 | 950 | 970
threshold
COArsSeness | 5 i m / 30.0 90.0 95.0
The degree of whiteness (MgO =
100%) 80 85 86 90°
(Min R46), in at least%
The degree of whiteness (MgO =
88.5%), 83 87 90° 94 76.60
at least%
Moisture content at 105 ° C in%, the 03 0.3 03 03 0°
e 3. 3. 3. 3.
Abrasion by Brojnigu the production 20 10 4 )
of metal sieves, in mg, the most
The chemical CaCo 3, in%,
composition at least o8 o8 o8 o8 98.05




4. Rubber and PVVC

Mark of the
Required quality calcium carbonate for use in the rubber and plastic sample
(SRPS B.B6.031) .
Limestone
"Platac"
Quality
Property
A B C S
Residue on 125 um 0,005 0,005 0.1. 0.1.
sieve% in
most 45 um 0.5 0.5 5.0 5.0
appropriate, according to the pattern or color as
Color : )
requested above in order - whiteness
1O,
CaCo 3, in%, at least 08 96 08 96 98.05
(In dry sample)
Matter volatile at 105 ° C,
0%, e e 0.4 0.4 0.4 0.4
Insoluble matter in HCI
%, (0 pies 1.5 3.0 1.5 3.0
Loss on 1gn1(tj10n at 1000 43 1o 4 1o 43 1o 42 1o 4
5% (o iy sl 44.5 44.5 44.5 44.5
Alkalinity, in%, the highest
(Calculated as Na » CO 3, 0.03 0.03 0.03 0.03
Total copper,
in ppm, the highest = = = = 20
Total manganese
in ppm, the highest >0 400 >0 400 4
Total iron,
T S 300 1000 300 1000 246




5. Foundry industry

Required quality calcium carbonate
for foundry purposes (SRPS B.B6.012)

Mark of the sample

Class Limestone "Platac"
Property
and II
Components Content in% Content in%
CaO, at least 54.0 50.0 54.93
MgO, the most 1 3.0 0,906
SiO ,, the most 1 2.0 0,0332
ALOs + Fex05, 2.0 3.0 0.0598
the most
With the most 0.03 0.05 <0.01
The total
_ amount of 3.0 6.0 0.18
impurities, the
most
Appearance must be in pieces, compact and sturdy
and physical
properties You need to be clean with as little mechanical
impurities (clay, humus, clay, etc.).
pieces should be
from 30 to 50 mm
Coarseness

No more than 5% of pieces size below 30mm




6. Sugar industry

. . . Mark of the
Required quality calcium carbonate for use sample
in the sugar industry (SRPS B.B6.013) P
Class Limestone
Property "Platac"
and II
Components Content in% Content in%
CaO, at least 54.35 53.23 54.93
CaCO;, at least 97.00 95.00 98.05
MgO, the most 0.72 1.43 0,906
MgCOs3, the most 1.50 3.00 1,902
CO,, at least 43.43 43.34 44.22
Si0O,, the most 0.80 1.00 0,0332
The rest (R,O3) maximum 0.70 1.00 0,028
Clay and humus 0.5 0.5
Grain size distribution for each subclass
Upper limit grit,
Subclasses, mm mm (less than
100%)
-90 + 63 112
- 125+ 63 140
- 125+ 80 140
-135+90 150
- 160 + 80 180
- 195+ 135 215
sieved material the upper limit sieve subclasses, in%, at 95
least
sieved material through the lower screen border with ]
subclasses, in%, the highest
Threshold grit, mm (100% greater than) 0




7. Metallurgy

Required quality of calcium carbonate for Mark of the
metallurgical purposes (SRPS B.B6.011) sample
Property Quality Limestone
I I 11 |'Platac"
Components Content in% Content in%
CaO, at least 52.0 50.0 48.0 54.93
REC, e 1 15 25 0,906
most
S0 G 1 15 2.0 0,0332
most
R;0;, the 2.0 25 3.0 0,028
most
P, the most 0.03 0.03 0.04 0,0122
With the 0.03 0.03 0.04 <0.01
most
ST, Characteristics of subclass
mm
sieved material the upper limit sieve 70
subclasses, in%, at least
sieved material through the lower screen
AR border with subclasses, in%, the highest %
Upper limit grit, mm (less than 100%) 3.15
Threshold grit, mm (100% greater than) 0
sieved material the upper limit sieve 93
subclasses, in%, at least
sieved material through the lower screen
-3.15+0.00 border with subclasses, in%, the highest 0
Upper limit grit, mm (less than 100%) 5.6
Threshold grit, mm (100% greater than) 0
sieved material the upper limit sieve 90
subclasses, in%, at least
-20.00 + sieved material through the lower screen 10
10.00 border with subclasses, in%, the highest
Upper limit grit, mm (less than 100%) 30
Threshold grit, mm (100% greater than) 0
sieved material the upper limit sieve 90
subclasses, in%, at least
-40.00 + sieved material through the lower screen 5
20.00 border with subclasses, in%, the highest
Upper limit grit, mm (less than 100%) 50
Threshold grit, mm (100% greater than) 0
sieved material the upper limit sieve 95
subclasses, in%, at least
- 71.00 + sieved material through the lower screen 10
31.50 border with subclasses, in%, the highest
Upper limit grit, mm (less than 100%) 80
Threshold grit, mm (100% greater than) 20




8. Glass Production

Required quality of calcium carbonate for
glass production (SRPS B.B6.020)

Mark of the sample

Quality Limestone "Platac"
Property
Extra and II 111 v Vv
Components Content in% Content in%
CaO, at least | 55.50 55.00 55.00 | 55.00 | 54.00 54.00 54.93
MgO,the 115 | 030 | 050 | 080 | 120 | 1.50 0,906
most
SiOxthe 6505 | 010 | 030 | 050 | 0.80 | 1.00 0.0332
most
AbOs.the |60 | 905 | 010 | 020 | 030 | 040 <0.0050
most
Feig ;,Stthe 0,001 0,002 0,003 | 0,020 | 0,050 0,100 0,0505
Class quality
Grain size, A B
mm
Content in%
-0.100
40.000 to 5 to 5
-0.200
40.100 10 to 20 10 to 20
-0.315
10.200 30 to 80 30 to 90
-0.400
10315 10 to 40 20 to 80
-0.630
+0.400 1to5 12 to 30
-0.800
+0.630 t0 0.5 8 to 20
-1.000 o
+0.800 ¢ P4
-1,250 o
1,000 0 to 2.5
+1.250 0° 0°
Moisture content in%, the highest 0.5




9. Production of mineral fertilizers

Required quality of calcium carbonate for Mark of the sample
fertilizer (Fertilizer Pancevo) Limestone "Platac"
Components Content in% Content in%
CaO 49.000 to 55.887 54.93
MgO market. more 0,906
SiO » 0.6 to 3.0 0,0332
Al,O3, the most 0.68 <0.0050
H,O 0.02 to 0.20 0°
LOI, most 43.57 44.78
10. Animal feed
Required quality calcium carbonate for use in the animal feed industry Mark of the
SI.1.31/78, 6/81, 2/90, 20/00) sample
Property Limestone
"Platac"
Color White or light gray
Odor Odorless
The content class
-100 u m (%) 100
CaCoO ; (%) 94 min 98.05
water (%) 2
Mg salts (%) 2 1,902
CaO 53 54.93
MgO 1 0,906
SiO , 0,0332
Fe,O; 0.2. 0,0505
Side of impurities 1
(sand, clay, etc.) (%) '
T, i Compound feeq and feed 10 <25 ppm
Phosphate min. feed 30
calves up to 6 weeks 30
Shee 12.
Cu, ppm mli:):)t?lfes pigs to 161\))veeks 200 20
other categories of pigs 125
other pets 50
Mn, ppm 250 4
Zn, ppm 2000
Cd, ppm 0.5 6)
Insoluble in HCI1,% 1




11. Neutralization of acid soils

Required quality calcium carbonate to neutralize acidic

soils (SI.1.60/2000)

Mark of the sample

Property
powder, beige, odorless Limestone "Platac"
Appearance
Moisture content at 105 ° C in%, 0.06
the highest
Solubility in HCI, in% 97.8
e +0.5 mm 82
-0.5+0.1 mm 18
Biogenic components
Component Contents Contents
CaCoO 3, 1n% 94.00 98.05
Ca0, in% 53.62 54.93
MgO, in% 0.40 0,906
P, 0O s in% 0,014 0,0280
K, O, in% 0,009 0.00145
Fe in mg / kg 276 246
Mn, in mg / kg 44 4
Zn in mg / kg 21
Cu, in mg / kg 7 20
Co.,inmg/ kg 12.
Harmful heavy metals
Crin mg/ kg 8.0 <10 ppm
Pb as mg / kg 12.0 <25 ppm
Ni, in mg / kg 1.1. 40
Cd, in mg / kg 0.0 6













Naucnom vijecu ITNMS-a

e tie ey wene e d-tehnolo8kog rijeSenja

Na osnovu Odluke Nauc¢nog vije¢a ITNMS donijete dana 24.12.2012. godine, imenovan sam
za jednog od recenzenata tehnicko-tehnoloskog rjeSenja: Novi tehnoloSki postupak dobijanja
punioca na bazi kreCnjaka iz leziSta “Platac”- Kotor za primjenu u slede¢im industrijama:
boja i lakova, gume i PVC-a, livarskoj, Secera, metalurgiji, stakla, mineralnih dubriva i stoCne
hrane

(kategorija M-81)

Autori: dr Dragan S. Radulovi¢, Sonja Milicevi¢, dipl.tehn., dr Srdan Matija. vi¢, dr Slavica
Mihajlovi¢, Velimir Antanaskovi¢, dipl. ing. mas., mr Vladimir Jovanovic,
* Institut za tehnologiju nuklearnih i drugih mineralnih sirovina, 11 000 Beograd, Srbija

Na osnovu toga dajem,
Misljenje recenzenta:

Tehnicko-tehnolosko rjesenje pod naslovom ,.Novi tehnoloski postupak dobijanja punioca
na bazi kreénjaka iz leZiSta “Platac”- Kotor za primenu u slede¢im industrij:r = : boja i
lakova, gume i PVC-a, livarskoj, Sefera, metalurgiji, stakla, mineralnih dubriva i sto¢ne
hrane”, prikazano je na 19 strana teksta (format A4), sadrzi osam tabela, dva dijagrama i dvije
tehnoloske Seme. Tehnicko tehnolosko rjesenje sastoji se iz pet poglavlja glavnc  teksta, liter:  ei
jedanest priloga datih na 11 strana.

U prvom poglavlju pod naslovom ,,Predmet ispitivanja™ dati su osnovni podaci, o znacaju i
primjeni kreénjaka kao sirovinskog resursa.. Zatim su ukratko dati podaci 0 mogucnostima primjene
kre¢njaka kao punioca u razli¢itim granama industrije.

U drugom poglavlju pod naslovom ,, Leziste tehnicko-gradevinskog kamena Platac-Kotor™
dat je njegov geografski polozaj, kao i geoloska gradja, rezerve i kvalitet kre¢njaka u * "'Stu

U te¢em poglavlju pod naslovom “Eksperimentalni rad” prikazana su ispitivanja kojim su
odredjene osobine polaznog uzorka ( vlage, specificne zapreminske mase, granulometrijskog
sastava) kao 1 karakteristike samljevenog uzorka (granulometrijski sastav, stepen bjeline, upijanje
ulja i vode, DTA/TGA analiza. hemijska analiza) kojima su trebale da se utvrde moguénosti
primjene kre¢njaka kao punioca u razli¢itim granama industrije.

U cetvrtom poglavlju pod naslovom “Procena kvaliteta i mogucnosti primene kreénjuka
“Platac™  otor, kao punioca’ obavljena je procjena kvaliteta kre¢njaka na osnovu njegovog
hemijskog sastava kao 1 na osnovu potrebne krupnoce odnosno finoc¢e S$to je sve p isano
standardima ili zahtjevima proizvodjaca koji kre¢njak u svc  ciklusu proizvodnje Kkoristi kao
sirovinu. U okviru ovoga poglavlja takodje je i konstatovano da se kre¢njak iz lezista “Platac- Kotor
na osnovu standarda i zahtjeva trzi$ta moze primijeniti: u industriji boja i lakova, u industriji gume i
PVC-a industriji livarstva, u industriji Secera, u metalurgiji, u proizvodnji stakla, za proizvodnju
mineralnih djubriva.



U petom poglavlju pod naslovom “Opis novog tehnoloskog postupka prerade krecnjaka
. Platac”- Kotor u cilju dobijanja punioca za razlicite grane industrije” date su dvije tehnoloske
Seme, na kojima je predstavljen nacin prerade sirovine koja se koristi za dobijanje punioca. Na prvoj
tehnoloskoj Semi prikazan je postupak drobljenja i prosijavanja kre¢njaka “Platac” sa opisom, na
kojoj je istaknut nacin dobijanja proizvoda za primjenu u pojedinim granama industrije. Druga
tehnoloska $ema predstavlja postupak mljevenja i klasiranja krecnjaka ““Platac™ sa opisom, na kojoj
je takodje prikazan nacin dobijanja mikroniziranih proizvoda (punioca) na bazi kre¢njaka.

U prilozima su prikazani standardi sa referentnim vrijednostima za koris¢enje krecnjaka kao
punioca. U slucajevima kod pojedinih indstrijskih grana gdje kvalitet primijenjenog kre¢njaka nije
definisan standardom dati su zahtijevi trzista sa propisanim vrijednostima koje definisu kvalitet
krecnjaka ,,Platac”-Kotor za te namjene.

Na osnovu uvida u literaturu (25 referenci) koja je iz razliCitih oblasti: geologije,
mineralogije. rudarstva i tehnologije kao i dokumentacije dosadasnjih ispitivanja, moze se zakljuciti
da su autori sa razli¢itih aspekata pokusali da sagledaju probleme i da su zbog toga imali
sveobuhvatan pristup u rjeSavanju ovoga zadatka.

Na osnovu pregleda tehnicko-tehnoloskog rjesenja pod naslovom: ,Novi tehnoloSki
postupak dobijanja punioca na bazi krecnjaka iz leziSta “Platac”- Kotor za primenu u
slede¢im industrijama: boja i lakova, gume i PVC-a, livarskoj, Se¢era, metalurgiji, stakla,
mineralnih dubriva i sto¢ne hrane”, dajem slijedeci zakljucak:

o Tekst je pisan jasno i tehnicki razumljivo, bez bitnih materijalnih gresaka
e Tehnicko-tehnolosko rjesenje daje znacajan doprinos oblasti primjene kalcijum-
karbonata kao punioca u razli¢itim industrijskim granama.

Takodje treba naglasiti da tehnicko rjesenje ima korisnika rezultata ,,J.U. Zavod za geoloska
istrazivanja““- Crne Gore ¢ime su ispunjeni svi zahtijevi Pravilnika o postupku i nac¢inu vrednovanja
i kvantitativnom iskazivanju nau¢noistrazivackih rezultata istrazivanja, S1.Glasnik RS br.38/2008.

Na osnovu svega iznijetog, predlazem Nau¢nom Vijecu I'TNMS-a iz Beograda da prihvati
tehnicko-tehnolosko resenje, pod naslovom , Novi tehnoloSki postupak dobijanja punioca na bazi
kre¢njaka iz leziSta “Platac”- Kotor za primenu u sleds industrijama: boja i lakova, g1 :1i
PVC-a, livarskoj, Se¢era, metalurgiji, stakla, mineralnih dubriva i sto¢ne hrane”, dr Dragana S.
Radulovica, Sonje Milicevi¢, dipl. tehn., dr Srdana MatijaSevica, dr Slavice Mihajlovi¢, Velimira
Antanaskovica, dipl. ing. mas., mr Vladimira Jovanovica,

U Podgorici 20 05.2013.

Metalurdko-tehnologki fakultet
Univerzitet Crne Go  Podgorica











