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1. Uvod 
 
Poštujući proceduru IP 19 koja je usvojena u ITNMS, po kojoj je pored ostalo propisan i 
sadržaj teksta tehničkog rešenja, ovde su data poglavlja: Problem koji se rešava, 
stanje u Srbiji i u okruženju, Naučna podloga i oblast nauke kojoj pripada tehničko 
rešenje, , Detaljan opis tehničkog rešenja, Zaključak, Primena tehničkog rešenja, i 
Literatura. 
 
1.1. Problem koji se rešava, stanje u Srbiji i u okruženju 
 
Projektom „Osvajanje tehnoloških postupaka dobijanja ekoloških materijala na bazi 
nemetaličnih mineralnih sirovina“ je predviđeno da se u naredne 4 godine dođe do 
tehnoloških rešenja i materijala na bazi nemetaličnih sitrovina koji su ekološki 
prihvatljivi. S druge strane ukazala se potreba da kompanija AD Boksit Milići ima 
problem sa valorizacijom kvarcne sirovine iz ležišta „Skočić“. Naime, kompanija “Boksit” 
Milići ima pravo eksploatacije kvarcnog peska iz ležišta “Bijela Stijena- Skočić”, kao 
nosilac koncesije. Takođe, kompanija “Boksit” Milići ima u svom sastavu i postrojenje 
separacije na lokaciji Lukić Polje koje je izgrađeno devedesetih godina i koje nije bilo u 
funkciji do 2010. Kompaniji “Boksit” Milići su poznati kupci proizvoda koji se mogu dobiti 
valorizacijom sirovine iz navedenog ležišta, a to su Fabrika glinice “Birač” iz Zvornika, 
za potrebe proizvodnje vodenog stakla, livnica “Jelšingrad” iz Banja Luke i ostali: livnice, 
i privredne organizacije koje se bave peskarenjem, prečišćavanjem vode, vatrostalnim 
materijalima kao i građevinarstvo.  
 
Rešavajući navedeni problem kao reztuzltat navedenog projekta proisteklo je ovo 
tehničko rešenje.  
 
Slična kvarcna sirovina se valorizuje iz ležišta „Donja Bela Reka kod Bora i u Rgotini 
kod Zaječara, na čijoj valorizaciji su autori ovog tehničkog rešenja takođe radili. Ali kako 
se ovde tražilo da se dobije najviše klase -0,6mm došlo se pored ovog rešenja i do 
drugih teuhničkih rešenja koja se ne koriste u okruženju te su stoga novost u ovoj 
oblasti. 
 
1.2. Naučna podloga i oblast nauke kojoj pripada tehničko rešenje  
 
Do podloga za izradu tehničkog rešenja autori su došli na osnovu saznanja iz literatere i 
na osnovu dugogodišnjeg praktičnog bavljenja valorizacijom nemetaličnih mineralnih 
sirovina. A ne sumnjivo je da centralno mesto u nemetaličnim sirovinama pripada 
kvarcnom pesku. 
 
Na osnovu navedenog, tehničko rešenje pripada oblasti rudarstva, ali kako se rešava 
problem dobijanja materijala na bazi kvarcne sirovine, za primenu pre svega za vodeno 
staklo smatramo da ovo tehničko rešenje suštinski pripada oblasti nauke o materijalima, 
prema podelama oblasti nauke sačinjenim u Republici Srbiji.  
 
Ispitivanja u ITNMS na sirovini iz navedenog ležišta su ukazala da se potrebni 
asortimani proizvoda mogu proizvesti postupcima pripreme mineralnih sirovina. U ovom 
tehničkom rešenju je dat postupak dobijenja asortimana proizvoda na bazi navedene 
sirovine i rezultati do kojih se došlo tokom proizvodnje na ovom postrojenju.  
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2.  Detaljan opis tehničkog rešenja 
 
2.1. Podaci o ležištu[1-3] 
 
Ležište kvarcnog peska “Bijela Stijena- Skočić” se nalazi na udaljenosti 18 km od 
uljučenja na asfaltni put Zvornik –Bijeljina. Ležište je udaljeno 12,5 km vazdušne linije 
od Zvornika. Ležište je južno povezano magistralnim putem u dužini 14 km sa 
Zvornikom. Od ležišta do postrojenja separacije u Lukića Polju ima  57 km. Postanak 
kvarcnog peska u ležištu “Bijela Stijena- Skočić” se povezuje sa ispiranjem peščara od 
strane mineralnih, posebno kiselih voda. Na osnovu Elaborata o klasifikaciji, 
kategorizaciji i proračunu rezervi kvarcnog peska u ležištu “Bijela Stijena- Skočić” kod 
Zvornika sa stanjem 31.12.2008. godine urađenom od strane a.d. “Boksit” Milići (autor 
Miroslav Todorović, dipl.ing. geologije) izvršeno je ograničenje ležišta tako da su 
bilansne reserve kvarcnog peska date u tabeli 1. 
 

Tabela 1 Bilansne rezerve kvarcnog peska ležišta “Bijela Stijena- Skočić” 
Kategorija  Rezerve(t) Rezerve(m3) 
A 550 798 222 365 
B 185 088   74 723 
A+B 735 886 297 088 

 
Prema Glavnom rudarskom projektu eksploatacije kvarcnog peska na PK “Bijela Stijena-
Skočić” kod Zvornika, koji je uradio Rudarski institut Prijedor 2009. godine (str.14.) 
Eksploatacione rezerve su date u tabeli 2 
 

Tabela 2 Eksploatacione rezerve kvarcnog peska ležišta “Bijela Stijena- Skočić” 
Rezerve kvarcnog 
peska (t) 

Rezerve kvarcnog peska C2 
(m3) 

Jalovina  
(m3) 

759 882 172 686 185 783 
 
Za C2 rezerve se u navedenom Glavnom rudarskom projektu predlažu dodatna ispitivanja 
i mogućnost da se prevedu u bilanskne reserve, te da ne mogu da idu u obračun za 
jalovinu. Prema navedenom Glavnom rudarskom projektu eksploatacije, eksplaoatacija 
kvarcnog peska se odvija tako da se po skidanju jalovine kvarcni pesak (A i B rezerve) 
odvozi na deponiju koja se nalazi pored puta Zvornik-Bijeljina udaljen 3800 metara od 
ležišta i tamo odlaže na deponiju za koju se predviđa da primi 15 000 tona ove sirovine. 
Za C2 rezerve se određuje deponija udaljena 300 metara jugoistočno od površinskog kopa 
 
 
2.2. Ispitivanja na kvarcnom pesku iz ležišta “Bijela Stijena –Skočić”  
 
Pregled rezultata ispitivanja  
a) Granulo sastav rovnog kvarcnog peska “Bijela Stijena Skočić” [4] iz faze ispitivanja je 
dat u tabeli 3.  
b) Vlaga rovnog kvarcnog peska ležišta »Bijela Stijena-Skočić«-  5.37% 
v) Nasipna masa je urađena na osušenim uzorcima rovnog peska i na proizvodu –0.6 
+0.05 mm  i iznosi: 

 Rovni uzorak kvarcnog peska = 1.852 t/m3 
 Klasa –0,6 +0 mm   = 1.42 t/m3 
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g) Hemijski sastav kvarcnog peska ležišta »Bijela Stijena-Skočić« 
 
U tabeli 4 se daje hemijski sastav kvarcnog peska ležišta »Bijela Stijena-Skočić« koji je 
utvrđen u svim ispitivanjima kao i hemijski sastav iz Rudarskog projekta rađenog 1983. 
godine. 
 

Tabela 3. Granulometrijski sastav  uzorka rovnog kvarcnog peska Bjela Stjena Skočić 

Klasa 
krupnoće, mm 

Maseno 
učešće, 
 % 

Maseno učešće 
odsev, M % 

Maseno 
učešće  
prosev,  M % 

+25,0 6,84 6,84 100,00
-25,0 +15,9 0,70 7,54 93,16
-15,9 +7,93 2,64 10,18 92,46

     -7,93+5,66 2,41 12,60 89,82
-5,66+2,00 12,07 24,66 87,40

      -2,00+1,19 10,64 35,30 75,34
-1,19+0,60 12,87 48,17 64,70

    -0,60+0,30 18,66 66,83 51,83
      -0,30+0,05 23,40 90,23 33,17

-0,05+0 9,77 100,00 9,77
Ulaz 100,00 / /
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Tabela 4 Hemijske analize kvarcnog peska iz ležišta “Bijela Stijena – Skočić” 

Sadržaj komponente, % 
Uzorak, mm 

SiO2 Al2O3 Fe2O3 Cr2O3 TiO2 CaO MgO Na2O K2O G.Ž. 
Analize peska prema rudarskom projektu urađenom 1983.  

Rovni pesak  
95.3–96.5 2.04–2.95 0.08–0.14 0.006 0.03–0.05 0.17–0.40 0.16–0.32 0.16–0.20 0.13–0.25 0.35–0.50 

Analize peska rađene u ITNMS 12.06.2008. (na rovnom pesku izvršeno pranje i klasiranje) 

Rovni sitni 98.79 - 0.0422 - - 0.0633 0.0124 0.0668 0.0783 0.4249 
-0.6+0.05 99.521 - 0.0231 - - 0.01 0.0073 0.0155 0.020 0.171 

Rovni krupni  97.96 - 0.072 - - 0.112 0.025 0.0202 0.071 0.58 
Analize peska rađene u ITNMS 07.10.2008. (za izradu geološkog elaborata o rezervama) 

Rovni pesak 

6 uzoraka 

96.53-
98.19 

- 0.132-0.096        

Analize peska rađene u ITNMS na uzorcima uzetim tokom industrijske probe u Valjevu 3.12.2008. 

Rovni pesak 98.09 1.21 0.047 - 0.02 0.05 0.020 0.0076 0.0077 0.48 
-0.6+0.05 99.25 0.378 0.034 - 0.02 0.056 0.010 0.0097 0.033 0.20 

Sadržaj komponente, % 
Uzorak, mm 

SiO2 Al2O3 Fe2O3 Cr2O3 TiO2 CaO MgO Na2O K2O G.Ž. 
Analize peska rađene u fabrici Birač (ALUSIL) posle probe u Valjevu 3.12.2008. 

-0.6+0.05 99.15 0.41 0.046 0.0044 0.064 - - - - 0.33 
-0.6+0.005 iz 
Valjeva + atriciran 
u ITNMS 

99.7 0.068 0.0198 0.00063 0.0055 - - - - 0.202 

-0.6+0.05 iz 
Valjeva opran 
dodatno u Boksitu 

99.497 0.1617 0.038 0.010 0.1019 - - - - 0.1909 

-0.6+0.05 dobijen 
mlevenjem u 
ITNMS krupnih 
klasa 

99.786 0.054 0.0316 0.00045 0.0105 - - - - 0.116 

-0.6+0.05 
ponovljeno u 
januaru 2009. 

99.769 0.015 0.0267 0.0028 0.05040 - - - - 0.1349 



 

 
2.3. Opis tehnološkog rešenja valorizacije kvarcne sirovine ležišta “Bijela Stijena 
Skočić” 
 
U sastavu kompanije Boksit AD Milići nalazilo se i postrojenje za preradu kvarcnog 
peska, u kojem se do devedesetih godina proizvodio kvarcni pesak iz rudnika Boksita 
(krovina) Vlasenica. To postrojenje duži niz godina nije bilo u funkciji, i kada se došlo do 
zaključka da je kvarcna sirovina sa ležišta „Bijela Stijena Skočić“ pogodna za 
eksploataciju i preradu ušlo se u postupak izrade tehnološkog rešenja adaptacije 
pomenute separacije u Lukića Polju za ovu sirovinu. 
 
Na slici 1 je data tehnološka šema prerade kvarcnog peska iz ležišta “BIJELA STIJENA 
–SKOČIĆI“ na adaptiranom postrojenju u LUKIĆA POLJU. Posebno je naznačeno sve  
što je izmenjeno na toj šemi kako bi se po tako izmenjenoj šemi obavljala valorizacija 
kvarcne sirovine iz Bijele Stijene Skočić. Prema izmenjenoj šemi izvršena je i adaptacija 
postrojenja. 
 
Kvarcni pesak sa ležišta Bijela Stijena - Skočić se dovozi kamionima na deponiju koja 
se nalazi neposredno pored postrojenja separacije u Lukića Polju. Sa deponije se 
utovarivačem, ovako deponovani pesak utovara u prihvatni bunker. Iz prihvatnog 
bunkera materijal se dozira vibro dodavačem na transportnu traku koja nosi sirovinu u 
bubanj za razmuljivanje. U bubanj za pranje se dodaje voda radi postizanja 
odgovarajuće gustine i nakon razmuljivanja ovako formirana pulpa dolazi na rešetku 
koja je na izlaznom delu bubnja i ima otvor 15mm. Tu se izdvaja klasa +15mm koja 
predstavlja krupnu jalovinu i koja pada na transportnu traku koja isti nosi na deponiju 
pored zgrade separacije. Klasa –15 +0mm dolazi na vibraciono sito ranije sa tri a sada 
sa dve etaže. Na vibro situ se izdvajaju asortimani –15+5mm i –5+2mm. Ovi proizvodi 
se transportnim trakama transportuju u predviđene betonske boksove. Ovi asortimani 
se koriste za prodaju ili za mlevenje radi dobijanja klase –0.6+0.05mm. Klasa –2+0mm 
ide gravitacijski, iz vibro sita, kao prosev u koš pumpe koja ga transportuje na 
hidrociklon radi odmuljivanja tj. izdvajanja klase –0.6+0.05mm. Preliv ovog hidrociklona 
ide gravitacijski u zgušnjivač a pesak u atriciju u cilju ribanja i smanjenja sadržaja 
gvožđa. Nakon atricionog ribanja materijal ide na klasiranje na klasifikator sa spiraralom 
Pesak klasifikatora jeste klasa –2+0.05mm i ona ide gravitacijski u koš pumpe a preliv 
predstavlja mulj –0.05+0mm koji gravitacijski ide u zgušnjivač. Pumpa šalje 2+0.05mm 
u monosajzer koji je ranije u separaciji imao ulogu da odvaja glinovite frakcije, a kako 
sada u ovom kvarcnom pesku nema mnogo glinovite frakcije nema potrebe da isti radi, 
te u ovom slučaju materijal samo prolazi kroz isti. Iz monosajzera materijal dolazi 
gravitacijski u hidrosajzer gde se vrši klasiranje na klase –2+0.6 mm,–0.6+0.05mm i –
0.05+0 mm. Kako ovaj uređaj ima više komora (8) to u perspektivi je moguće za nove 
kupce izdvajati i druge asortimane. Klasa –2+0.6 mm iz hidrosajzera pada gravitacijski 
na sito za otkapavanje a zatim na transportnu traku koja istu deponuje u predviđeni 
betonski boks. Klasa –0.05+0mm iz hidrosajzera ide gravitacijski u zagušnjivač. Klasa –
0.6+0.05mm (predstavlja glavni proizvod separacije) gravitacijski dolazi u koš pumpe 
koja transportuje ovu klasu u hidrociklon i pesak tog hidrociklona ide na plan filter. 
Uloga plan filtera jeste da zgusne materijal tako da proizvod ima vlagu oko 6%. Filtrirani 
kvarcni pesak sa plan filtera gravitacijski pada na transportnu traku koja isti rasprostire u 
nadstrešnicu. To je proizvod koji se koristi za vodeno staklo ili za livnice.  
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Bunker za rovnu sirovinu 

 
Bubanj za pranje 

  
+15 mm jalovina 

     Troetažno (dvoetažno) vibro sito 
 
 -8+5 mm  -15+8 mm  -5+2 mm  -2+0 mm  

 -15+5 mm 
 
 
Hidrociklon, atriciona mašina i 
spiralni mehanički klasifikator  

Monosajzer 
       -0,05+0 mm   Jalovište 

Hidrosajzer  
 -0,6+0.05 mm    
-0,05+0 mm        
Jalovište  -            

     Hidrociklon , kondicioner 
i flotacijske mašine 

 klase -2+0,8 i -0,8+0,6 mm 
 su upućivane na otkapavanje     
           Otok flotacije - kvarcni pesak  Nečistoće u pesku i klasa -
0,05+0 mm  
                    Jalovište   

  Hidrociklon 
     
  Povratna voda    -0,6+0,05 mm   
 
 

    Plan filter 
 

 -2+0.6 mm    
   Povratna voda Filtrirani kvarcni pesak 
    proizvod-0,6+0,05 mm  
 

Napomena: 
Uređaji i proizvodi koji su isključeni ili ukinuti u odnosu 
na tehnološku šemu koja je egzistirala 1985.godine 

    Linije tehnološkog procesa koje su ukinute 
 
 
 

Slika 1. Šematski prikaz novog postupka prerade kvarcnog peska iz ležišta “BIJELA 
STIJENA –SKOČIĆI“ na adaptiranom postrojenju u LUKIĆA POLJU 

 
Na slici 2 je data fotografija jenog dela objekta separacije u Lukuća Polju na kome sada 
prerađuje sirovina iz ležišta „Bijela Stijena Skočić“. 
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Slika 2. Fotografija objekta separacije u Lukića Polju 

 
2.3.  Kvalitet finalnih proizvoda 
 
Iz tehnološke šeme date na slici 1 se vidi da je predviđeno dobijanje asortimana: –
15+5mm, -5+2 mm, -2+0.6mm, -0.6+0.05mm separisani. Ostavljena je mogućnost da 
se asortimani –15+5mm, -5+2 mm, -2+0.6mm prodaju ili melju u cilju dobijanja –
0,6+0,05mm mleveni, -0,6+0,1 (osušeni) za potrebe livnica. Na osnovu novog 
tehnološkog rešenja adaptirana je separacija u Lukića Polju i praćen rad tog 
postrojenja. Tokom prerade rovne sirovine uzimani su uzorci i vršena provera kvaliteta 
polazne sirovine i asortimana proizvoda. U tabeli 5 su dati rezultati granulometrijske 
analize svih asortimana proizvoda. 
  
Tabela 5. Granulometrijski sastav komercijalnih asortimana proizvoda kvarcnog peska 
dobijenih u separaciji u Lukića Polju 

Proizvod   
– 15,0 + 5,0mm 

Proizvod  
 – 5,0 + 2,0mm 

Proizvod  
 – 2,0 + 0,6mm 

Proizvod 
–0,6 +0,05 mm 

Klasa, mm M, % Klasa, mm M, % Klasa, mm M, % Klasa, 
mm 

M, % 

-15,0 + 12,7 4,25 +5,0 4,47 +2,0 7,38 +0,6 1,05
-12,7 + 5,0 89,72 -5,0 + 2,0 89,62 -2,0 + 0,6 69,65 - 0,6 + 0,4 6,30

-5,0 + 0 6,03 -2,0 + 0 5,91 - 0,6 +0 22,97 - 0,4 + 0,2 37,22
Ulaz 100,00 Ulaz 100,00 Ulaz 100,00 - 0,2 + 

0,05 
54,69

  - 0,05 + 
0,0 

0,74

  Ulaz 100,00
 
Iz rezultata granulometrijskih analiza se vidi da se u adaptiranoj separaciji dobijaju 
asortimani proizvoda koji zadovoljavaju u pogledu granulometrijskog sastava.  
U tabeli 6 su dati rezultati praćenja granulometrijskog i hemijskog sastava određenih na 
uzorcima koji su uzeti tokom rada adaptiranog postrojenja separacije u Lukića Polju, 
rađeno u „Bokstu Milići.. 
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Tabela 6. Rezultati praćenja kvaliteta asortimana -0.6+0.05 mm dobijenog na 

adaptiranom postrojenu separacije kvarcnog peska u Lukića Polju  
 

Datum Uzorak za analizu Fe2O3, % 

Granulometrijski sastav 
Krupnoća,mm        

sadržaj,% 
07.05.2011. rovna sirovina 0,207  
10.05.2011. rovna sirovina 0,262  

10.05.2011. 
-0.6+0.05 mm iz 
separacije 0,086

+0.63...........................0.3%
-0.63+0.4....................4.2%
-0.4+0.2..................36.20%
-0.2+0.1..................44.30%
-0.1...........................14.6%

11.05.2011. rovna sirovina 0,139

11.05.2011. 
-0.6+0.05 mm iz 
separacije 0,055

+0.63............................0.4%
-0.63+0.4.....................3.4%
-0.4+0.2.....................31.4%
-0.2+0.1...................50.01%
-0.1............................14.6%

12.05.2011. rovna sirovina 0,218

12.05.2011. 
-0.6+0.05 mm iz 
separacije 0,069

+0.63............................0.5%
-0.63+0.4.....................3.3%
-0.4+0.2.....................33.3%
-0.2+0.1.....................51.6%
-0.1............................11.2%

13.05.2011. rovna sirovina 0,165

13.05.2011. 
-0.6+0.05 mm iz 
separacije 0,058

+0.63............................0.3%
-0.63+0.4......................3.3%
-0.4+0.2......................58.3%
-0.2+0.1......................30.6%
-0.1...............................7.4%

 
 
Fabrika BIRAČ Zvornik je postavila uslove kvaliteta za kvarcni pesak za vodeno staklo: SiO2 = 

98.5% minimalno; Al2O3 = 0.5% maksimalno, Fe2O3 = 0.04% maksimalno, TiO2 = 0.1% 
maksimalno, Cr2O3  = 0,0003 maksimalno i gubitak žarenjem = 0.2%. 
 
Hemijski sastav klase kvarcnog peska –0.6+0.05 mm dobijene u industrijskim uslovima ukazuju 
da je moguće postići traženi kvalitet kvarcnog peska u pogledu sadržaja Fe2O3 kao glavnog 
parametra za praćenje kvaliteta ovog proizvoda.  
 
 
 
3. Zaključak 
 
Na osnovu tehničko tehnoloških rešenja izvršena je adaptacija postrojenja stare separacije u 
Lukića Polju u sastavu kompanije Boksit Milići sa ciljem da se na istom vrši valorizacija kvarcne 
sirovine iz ležišta „Bijela Stijena Skočić“. 
 
Na osnovu rezultata svih analiza uzetih uzoraka može se reći da se u postrojenju može 
dobiti potreban hemijski sastav kvarcnog peska za vodeno staklo (klase –0.6+0.05 
mm). Isto tako dobijeni su i komercijalni asortimani -15 + 5mm, -5 + 2mm, -2 + 0,6mm 
zadovoljavajućeg kvaliteta. 
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1 Introduction  

Respecting the IP 19 procedure adopted in ITNMS, after which it was prescribed in 
addition to other text content and technical solutions, here are the data section: The 
problem which need to be solved, the situation in Serbia and the region, Scientific and 
surface area of science which belongs to the technical solution, Extended description of 
the technical solution, conclusion, application of technical solution, and References.  

1.1. The problem to be solved, the situation in Serbia and the region  

By the project "Conquering the technological processes of obtaining ecology materials 
based on non-metallic mineral resources" provided that in the next 4 years there is a 
technology solutions and materials based on non-metallic row materials that are 
environmentally acceptable. On the other hand, the need to Company AD Boksit Milici 
has a problem with the validation of the quartz material from the deposit "Skočić". The 
company "Boksit" Milici has a right of exploitation of deposits of quartz sand, "Bijela 
Stijena-Skočić", as the holder of the concession. Also, the company "Boksit" Milici has 
in its structure and separation plant at the site Lukic field that is built in nineties and that 
was not in operation by 2010. Company "Boksit" Milici known buyers of products that 
can be obtained from the above validation of raw materials deposits, such as alumina 
factory "Chooser" from Zvornik, for the production of water glass, foundry "Jelšingrad" 
from Banja Luka and the rest: the foundry, and economic organizations engaged in 
sand blasting, water purification, refractory materials and construction.  

Solving this problem from this project has come this technical solution.  

Similar quartz material is valorized deposit " Donja Bela Reka near Bor in Rgotina near 
Zajecar, on whose valuation of the authors of this technical solution also worked. But 
that is here sought to obtain the highest class -0.6 mm occurred in addition to this 
solution and to the other technical solutions that are not used in the environment and 
are therefore new to the area.  

1.2. Scientific background and field of science which belongs to the technical solution  

To the groundwork for making the technical solution, the authors reported on the basis 
of findings from literature and based on many years of dealing with the practical 
validation of non-metallic minerals. A it is not suspect  that the central Non-metallic raw 
material belongs to the quartz sand.  

Based on the above, the technical solution belongs to the mining industry, but how to 
solve the problem of obtaining materials based on quartz raw materials for use primarily 
for the water glass, we believe that this technical solution essentially belongs to the field 
of materials science,  according the division of science made up in the Republic of 
Serbia.  

Tests in ITNMS on the raw material from this deposit has indicated that the required 
product ranges can produce procedures for the preparation of mineral raw materials. In 
this technical solution is given procedure of getting the range of products based on 
these materials and the results obtained during the production of this plant.  
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2.  A detailed description of the technical solutions  

2.1. Information about the deposit [1-3]  

Deposit of the quartz sand "Bijela Stijena-Skočić" is located at a distance of 18 km from 
the highway -Zvornik, Bijeljina. The deposit is located 12.5 miles as the crow flies from 
Zvornik. The deposit is linked to south highway in the length of 14 km from Zvornik. 
From the deposit to the separation plant in the Field Lukic has 57 km. The origin of 
quartz sand in the bed, "Bijela Stijena-Skočić" associated with leaching of the mineral 
sands, especially acidic water. Based on a study of classification, categorization and 
budget reserves of quartz sand in the bed "Bijela Stijena-Skočić" in Zvornik from 
31.12.2008. which was done by the ad "Boksit" Milici (by Miroslav Todorovic, Master of 
geology) made the deposit limit so that the reserve balance sheet date quartz sand in 
Table 1  

Table 1 Balance sheet reserves of silica sand deposit "Bijela Stijena-Skočić"  

Category  Reserves (t)  Reserves (m 3)  

A  550 798  222 365  

B  185 088  74 723  

A + B  735 886  297 088  

 

According to the main mining project on the exploitation of quartz sand pit "Bijela 
Stijena-Skočić" near Zvornik, whih was made by Mining Institute of Prijedor 2009th year 
(p.14). Exploitation reserves are given in Table 2  

Table 2 Exploitation reserves of silica sand deposit "Bijela Stijena-Skočić"  

Reserves of quartz sand (t)  Reserves of quartz sand C 2 (m 
3)  

Goaf (M 3)  

759 882  172 686  185 783  

 

For C 2 reserves are above the main mining project proposed additional testing and the 
ability to translate the balance reserves, and that they can not be into the calculation of 
the wastes. According to this project, the main mining operation, exploration the  quartz 
sand is carried to the removal of overburden quartz sand (A and B reserve) transported 
to the landfill which is located next to the road Zvornik, Bijeljina-3800 meters away from 
the deposit and there disposed of in landfill which is anticipates to receive 15 000 
tonnes of raw materials. For C 2 reserve is determined by the landfill located 300 meters 
southeast of the open pit  

2.2. Tests on the quartz sand deposits from the "Bijela Stijena-Skočić"  

Summary of test results  

a) Granulometric  composition of raw quartz sand "Bijela Stijena Skočić" [4] from the 
phase of testing is given in Table 3  
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b) Moisture of raw quartz sand deposits "Bijela Stijena-Skočić" - 5.37%  

c) Bulk supply is made on dried samples and the raw sand product -0.6 +0.05 mm and 
amounts:  

 Raw sample of quartz sand = 1852 t / m 3  
 Class -0.6 +0 mm = 1.42 t / m 3  

g) The chemical composition of silica sand deposits "Bijela Stijena-Skočić"  

Table 4 gives the chemical composition of silica sand deposits "Bijela Stijena-Skočić" 
which is defined for all tests and chemical composition of the mining project made on 
1983. 

Table 3 Granulometric composition of samples of raw quartz sand White Stjena Skočić  

Size class, 
mm  

Mass 
participation,  

%  

Mass participation of 
sieving, M%  

Mass 
participation  

Output sieving, 
M%  

+25.0  6.84  6.84  100.00  

-25,0 +15,9  0.70  7.54  93.16  

-15,9 +7,93  2.64  10.18  92.46  

-7,93 +5,66  2.41  12.60  89.82  

-5,66 +2,00  12.07  24.66  87.40  

-2,00 +1,19  10.64  35.30  75.34  

-1,19 +0,60  12.87  48.17  64.70  

-0,60 +0,30  18.66  66.83  51.83  

-0,30 +0,05  23.40  90.23  33.17  

-0,05 +0  9.77  100.00  9.77  

Entrance  100.00  /  /  
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Table 4 Chemical analysis of silica sand deposits from the "Bijela Stijena - Skočić" 

The content of components,%  The sample, mm  
SiO 2  Al 2 O 3 Fe 2 O 3  Cr 2 O 3 TiO 2  CaO  MgO  Na 2 O  K 2 O  G.ž.  

Analyses of the sand mining project has been done, 1983rd  
Raw sand  95.3-96.5 2.04-

2.95  
0:08 to 
0:14  

0006  0:03 to 
0:05  

0:17 to 
0:40  

0:16 to 
0:32  

0:16 to 
0:20  

0:13 to 
0:25  

0:35 to 
0:50  

Analyses were made of sand in ITNMS 12.06.2008. (Rovno the sand washing and grading done)  
Raw small  98.79  -  0.0422  -  -  0.0633  0.0124  0.0668  0.0783  0.4249  
-0.6 +0.05  99 521  -  0.0231  -  -  0:01  0.0073  0.0155  0020  0171  
Major raw  97.96  -  0072  -  -  0112  0025  0.0202  0071  0:58  
Analyses were made of sand in ITNMS 07.10.2008. (For preparation of geological studies on reserves)  

Raw sand  
6 samples  

96.53-
98.19  

-  0132-
0096  

       

Analyses were made of sand in ITNMS on samples taken during the industrial trials in Valjevo 3.12.2008.  
Raw sand  98.09  1:21  0047  -  0:02  0:05  0020  0.0076  0.0077  0:48  
-0.6 +0.05  99.25  0378  0034  -  0:02  0056  0010  0.0097  0033  0:20  

The content of components,%  The sample, mm  
SiO 2  Al 2 O 3 Fe 2 O 3  Cr 2 O 3 TiO 2  CaO  MgO  Na 2 O  K 2 O  G.ž.  

Analyses were made of sand at the factory voter (Alusil) after the probe in Valjevo 3.12.2008.  
-0.6 +0.05  99.15  0:41  0046  0.0044 0064  -  -  -  -  0:33  
-0.6 + +0005 From Valjevo in attritioned 
in ITNMS  

99.7  0068  0.0198  0.00063 0.0055  -  -  -  -  0202  

-0.6 +0.05 From Valjevo washed further 
in Boksit  

99 497  0.1617  0038  0010  0.1019  -  -  -  -  0.1909  

-0.6 +0.05 Obtained by grinding in a 
large class ITNMS  

99 786  0054  0.0316  0.00045 0.0105  -  -  -  -  0116  

-0.6 +0.05 Repeated in January 2009.  99 769  0015  0.0267  0.0028 0.05040  -  -  -  -  0.1349  
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2.3. Description of  the technological solution of valorization quartz raw material from 
deposit "Bijela Stijena Skočić"  

Parent company AD Boksit Milici and there was a plant for processing of quartz 
sand, in which the nineties produced from quartz sand mines Boksit (roof of) 
Vlasenica. To plant a number of years was not in operation, and when it came to the 
conclusion that the silica raw material deposit "Bijela Stijena Skočić" suitable for the 
extraction and processing are entered in the process of creating technological 
solutions in the adaptation of the aforementioned separation Lukic Field for this raw 
material.  

In Figure 1, the technological scheme of data processing of quartz sand from the 
deposit, "BIJELA STIJENA-SKOČIĆ" adapted to the plant in LUKIC FIELD. It is 
particularly indicated what has changed on the schedule to the amended scheme 
carried out by evaluation of quartz raw materials from the Bijela Stijenas Skočić. 
According to the amended scheme was carried out and adapted plants. Silica sand 
deposits from Bijela Stijena - Skočić be brought in trucks to the landfill which is 
located next to the separation plant Lukic Field. With the landfill loader, thus loading 
the sand deposited in the receiving hopper. From the reception bunker material is fed 
to the vibratory feeder conveyor belt that carries raw material in the drum for 
sludging. The drum washing water is added to achieve the appropriate density and 
thus formed after sludging pulp comes on the grid which is part of the output of the 
Ph.D.um and has a 15mm hole. This class is distinguished +15 mm, which is a big 
waste products and falling onto the conveyor belt that carries the same landfill site 
next to the building separation. Class -15 +0 mm vibrating sieve comes on earlier 
with three and now with two floors. In situ vibrating allocated assortments -15 +5 mm 
and -5 mm +2. These products are transported to a conveyor provided concrete 
boxes. These assortments are sold or used for grinding in order to obtain class -0.6 
+0.05 mm. Class -2 +0 mm goes gravity, the vibrating sieve, as output the recycle 
pump which transports it to the hydrocycloneof sludging is  allocationing to class -0.6 
+0.05 mm. The gradient of the hydrocyclonegoes gravity thickener in a sand in 
attrition scrubbers to reduce the iron content. After attrition scrubbing material goes 
to the classification of the classifier with spiral sand classifier is a class -2 +0.05 mm, 
and it goes into the basket gravity gradient pump and a sludge +0 -0.05 mm, which 
goes to the gravity thickener. The pump sends 2 +0.05 mm in monosizer who 
previously had a role in the separation to separate the clay fraction, and so far in this 
quartz sand clay fraction has little to no need for the same, and in this case the 
material is just going through the same. Material  of monosizer comes from the 
gravitational hydrosizerwhere classification is performed on the class -2 +0.6 mm, -
0.6 mm and +0.05 mm -0.05 +0. Since this device has a number of chambers (8) 
that in perspective it is possible to allocate new customers and other ranges. Class -
2 +0.6 mm from hydrosizer fall by gravity to the screen and then falls into the 
conveyor belt that deposits the same in a concrete box provided. Class +0 -0.05 mm 
from the gravitational hydrosizer going to the compacter. Class -0.6 +0.05 mm (the 
main product separation) gravity comes in pumps that transport the basket this class 
in the sand of the hydrocyclone and hydrocyclone filter goes to plan. The role of the 
plan is to thicken the filter material so that the product has about 6% moisture. 
Filtered quartz sand filter with a plan to decrease gravity conveyor belt, which 
extends in the same canopy. It is a product that is used for water-glass or foundry.  
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Bunker for the raw feedstock 

Drum washing 

+15 mm tailinfs 

     Three floors (two floors) vibrating sieve__ 

 

 -8+5 mm  -15+8 mm  -5+2 mm  -2+0 mm  

 -15+5 mm 

Hydrocyclone, attrition machines 

and mechanical spiral classifier 

Monosizer 

       -0,05+0 mm   Tailings 

Hidrosizer  

 -0,6+0.05 mm    

-0,05+0 mm Tailings 

Hydrocyclone, conditioner,and flotation 
machines 

 Classe -2+0,8 i -0,8+0,6 mm 

     Tailings flotation - quartz sand   
        The Impurities in the sand  

         and clase -0,05+0 mm  

                    Tailings   

 -2+0.6 mm   Hydrocyclone 

  Return water    -0,6+0,05 mm   

    Plan filter 

   Return water  Filtered quartz sand   

      Product 0,6+0,05 mm  

Note: Devices and products that are excluded or terminated with respect to the technological 
scheme which existed in 1985, The lines of technological processes that have been 
discontinued ____________________ 

Figure 1 Shematic view of a new procedure for processing of quartz sand from the deposit "BIJELA 
STIJENA-SKOČIĆ" adapted to the plant in LUKIC FIELD 
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IIn Figure 2, the door leaf is provided photographs of the building separation Lukic  
Field in which materials are preparing from the deposit Bijela Stijena Skočić“. 

 

Figure 2 Photo separation facility in Lukic Field  

2.3. The quality of final products  

From the technological scheme given in Figure 1 shows that provided for obtaining a 
range: -15 +5 mm, -5 mm +2, -2 +0.6 mm, -0.6 +0.05 mm separated. There is a 
possibility that the range of -15 +5 mm, -5 mm +2, -2 +0.6 mm sold or milled to 
obtain milled +0.05 -0.6, -0.6 +0.1 (dried) for foundry needs. On the basis of new 
technological solutions adapted to the separation Lukic Field and followed the work 
of the plant.  

Table 5 Grading of commercial products assortment of quartz sand obtained in the 
separation Lukic Field  

Product  

- 15.0 + 5.0 mm  

Product  

- 5.0 + 2.0 mm  

Product  

- 2.0 + 0.6 mm  

Product  

-0.6 +0.05  

Classes, mm  M,%  Classes, mm  M,%  Classes, mm  M,%  Classes, mm  M,%  

12,7 + -15,0  4.25  +5.0  4.47  +2.0  7.38  +0.6  1.05  

+ 5,0 -12,7  89.72  2,0 + -5,0  89.62  0,6 + -2,0  69.65  - 0.6 + 0.4  6.30  

-5,0 + 0  6.03  -2,0 + 0  5.91  - 0.6 +0  22.97  - 0.4 + 0.2  37.22  

Entrance  100.00 Entrance  100.00 Entrance  100.00 - 0.2 + 0.05  54.69  

      - 0.05 + 0.0  0.74  

      Entrance  100.00 
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During the processing of raw materials, samples were taken and carried out quality 
control of raw material and product range. Table 5 presents the results of 
granulometric analysis of the product range. 

Table 6 Results of monitoring the quality range of -0.6 +0.05 mm obtained on the 
adapted lined separation of quartz sand in the Field Lukic  

Date  The sample for analysis  Fe 2 O 3,% Grading of Coarseness, mm 
content,%  

07.05.2011.  Crude raw materials  0.207   

10.05.2011.  Crude raw materials  0.262   

10.05.2011.  -0.6 +0.05 Mm from the 
separation  

0.086  +0.63 ...................... 0.3% 

-0.63 +0.4 .................. 4.2% 

-0.4 +0.2 ................ 36.20% 

-0.2 +0.1 ............... 44.30% 

-0.1.................. 14.6% 

11.05.2011.  Crude raw materials  0.139   

11.05.2011.  -0.6 +0.05 Mm from the 
separation  

0.055  +0.63 ......................... 0.4% 

-0.63 +0.4 .................. 3.4% 

-0.4 +0.2 .................. 31.4% 

-0.2 +0.1 ................ 50.01% 

-0.1.......................... 14.6% 

12.05.2011.  Crude raw materials  0.218   

12.05.2011.  -0.6 +0.05 Mm from the 
separation  

0.069  +0.63 ........................ 0.5% 

-0.63 +0.4 .................. 3.3% 

-0.4 +0.2 .................. 33.3% 

-0.2 +0.1 .................. 51.6% 

-0.1.......................... 11.2% 

13.05.2011.  Crude raw materials  0.165   

13.05.2011.  -0.6 +0.05 Mm from the 
separation  

0.058  +0.63 ........................ 0.3%  

-0.63 +0.4 .................. 3.3% 

-0.4 +0.2 ................. 58.3% 

-0.2 +0.1 ................. 30.6% 

-0.1 ........................... 7.4% 
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From the results of granulometric analysis shows that the separation obtained in the 
adapted range of products to meet the terms of grading.  

Table 6 presents the results of monitoring of particle size and chemical composition 
of certain samples taken during the separation of plants adapted to Lukic Field, done 
in the "Boksit Milici ..  

 

Factory BIRAČ Zvornik has set conditions for the quality of quartz sand for the water 
glass: SiO 2 = Minimum of 98.5%, Al 2 O 3 = 0.5% max, Fe 2 O 3 = 0.04% maximum, 
TiO 2 = 0.1% max, Cr 2 O 3 = 0.0003 and the maximum loss on ignition = 0.2%.  

The chemical composition of quartz sand class -0.6 +0.05 mm obtained in industrial 
conditions indicate that it is possible to achieve the required quality of quartz sand in 
the content of Fe 2 O 3 as the main parameter for monitoring the quality of this 
product.  
 

3.  Conclusion  

Based on technical and technological solutions made an adaptation of the old 
separation plant in Lukić Field is part of Company Boksit Milici in order to perform the 
same evaluation of quartz material from the deposit "Bijela Stijena Skočić".  

Based on the results of all analyses of samples taken can be said that the plant may 
need to get the chemical composition of silica sand for the water glass (class -0.6 
+0.05 mm). Also obtained are commercial assortments -15 + 5 mm, 2 mm + -5, -2 + 
0.6 mm of satisfactory quality.  

4.  The application of technical solutions  

On the basis of the technical solution is revitalized and put into operation in the old 
separation of AD Boksit Milici, as evidenced by Certificate of AD Boksit Milici that this 
solution was deployed in the above separation. This certificate is given in the 
appendix.  
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