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ON THE POSSIBILITY OF MINERAL FILLER OBTAINING FROM QUARTZITIC SANDSTONES 
Irena Grigorova, Todor Angelov, Ivan Nishkov 
University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; irena_mt@abv.bg 
 
ABSTRACT. The quartzitic sandstones are monomineralic, strong and solid quartz rock in which silica is a primary, rock-forming mineral. Despite the fact that quartz 
is widespread mineral, rich silica deposits (over 97-98% SiO2) represent of interest. They are sources of necessary raw materials for metallurgy, metal casting, glass, 
ceramics, electronics and others. Bulgaria has many quartzitic sandstone deposits. The paper presents the results about the possibility to obtain mineral filler from 
quartzitic sandstones. Particle size distributions, chemical and mineralogical compositions were determined. On the basis of test results technology for mineral fillers 
for production of dry building mixtures, adhesives and etc., was developed. 
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 1. 
   

 
, % 

Al2O3 1.36 
CaO 0.40 

Fe2O3 0.35 
K2O 0.19 
MgO 0.23 
MnO 0.03 
Na2O <0.05 
P2O5 0.03 
SO3- <0.03 
SiO2 96.54 
TiO2 0.06 

 0.65 
 0.04 

 
     

 Siemens 
D500.  
2. 
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 , % 
 94 

 4 
 4 

 
    

,  
.  SiO2  

97%,  – 94%.  
 Fe2O3 - 0,35%  CaO – 

0,40%.  
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. 2.   

 
    

:  1 –  
;  2 –  

 0,7 mm;  3 -  
 0,7 

mm;  4 – ; 
 5 –  3  4 –  

. : 0,071; 
0,1; 0,16; 0,25; 0,63; 0,8; 1,6; 2,5; 4 mm.  
 
    3  

 1.  
,  „+ 0,7 ”  
 „- 0,7 ”  

 1:1.  
 1,66 .  

 
    4 -

 2. ,  

 2  1,93 .  5 
 3,  

6  4.  7  
 5 

 3  4 –  
). 

 
 3.  

 1 
, 

mm 
, 

% 
  d ., 

mm 
% „+” „-„ 

+ 4.0 16.34 16.34 - 4.3 
- 4.0 + 2.5 12.64 28.98 83.66 3.2 
- 2.5 + 1.6 14.73 43.71 71.02 2.0 
-1.6 + 0.8 10.52 54.23 56.29 1.2 

- 0.8 + 0.63  4.25 58.48 45.77 0.7 
- 0.63 + 0.25 21.54 80.02 41.52 0.4 
- 0.25 + 0.16 8.62 88.64 19.98 0.2 
- 0.16 + 0.1 4.72 93.36 11.36 0.1 
- 0.1 + 0.071 2.26 95.62 6.64 0.08 

- 0.071 4.38 - 4.38 0.03 
 100 - - 1.66 

 
 4.  

 2 
,  

mm 
, 

% 
  d ., 

mm 
% „+” „-„ 

+ 2.5 38.43 38.43 - 2,7 
- 2.5 + 1.6 27.25 65.68 61.57 2.0 
-1.6 + 0.8 24.65 90.33 34.32 1.2 

- 0.8 + 0.63  7.30 97.63 9.67 0.7 
- 0.63  2.37 - 2.37 0.3 

 100 - - 1.93 
 

 5.  
 3 

,  
mm 

,  
% 

  d ., 
mm 

% „+” „-„ 
+ 0.63  1.28 1.28 - 0.6 

- 0.63 + 0.25 46.90 48.18 98.72 0.4 
- 0.25 + 0.16 25 73.18 51.82 0.2 
- 0.16 + 0.1 11.03 84.21 26.82 0.1 
- 0.1 + 0.071 4.46 88.67 15.79 0.08 

- 0.071 11.33 - 11.33 0.03 
 100 - - 0.26 

 
 6.  

 4 
, 

mm 
, 

% 
  d ., 

mm 
% „+” „-„ 

+ 0.63  0.70 0.70 - 0.6 
- 0.63 + 0.25 23.85 24.55 99.3 0.4 
- 0.25 + 0.16 24.38 48.93 75.45 0.2 
- 0.16 + 0.1 18.82 67.75 51.07 0.1 
- 0.1 + 0.071 9.03 76.78 32.25 0.08 

- 0.071 23.22 - 23.22 0.03 
 100 - - 0.18 
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   . 5 ,  
 

 0,7 mm 
 3)  „+ 0,1 ” – 84,21 %.  

 3  0,26 .  
. 6 , a  

 (  4)  0,63 
. – 99,3%,  0,18 . 

 
    

 3  4 ,  
 
 

 – 0,18 mm.  
 

 7. 
 5 

, 
mm 

, %   d ., 
mm % „+” „-„ 

+ 0.63  0.66 0.66 - 0.6 
- 0.63 + 0.25 29.98 30.64 99.34 0.4 
- 0.25 + 0.16 37.14 67.78 69.36 0.2 
- 0.16 + 0.1 12.60 80.38 32.22 0.1 
- 0.1 + 0.071 5.48 85.86 19.62 0.08 

- 0.071 14.14 - 14.14 0.07 
 100 - - 0.22 

 
   . 7 ,  

 (  5)  0,071  – 85,86%. 
 0,22 .   

 „- 0,2 mm”  5  
 Mastersizer 2000, Malvern.  

 8  
 „- 0,2 ”  

.  
 
 

 8.  
 „- 0,2 ”  

 
  2 

, Mastersizer 2000, Malvern, %: 
 < 200 µm 100,0 
 < 150 µm 98,8 
 < 125 µm 95,4 
 < 100 µm 88,2 
 < 71 µm 71,5 
 < 63 µm 64,9 
 < 45 µm 46,9 
 < 20 µm 19,0 
 < 10 µm 8,8 
 < 5µm 4,0 
 < 2 µm 1,1 
 < 1 µm 0,2 

d 10 11,24 
d 50 47,83 
d 90 104,94 

 

   ,  
 20  200 

,  
 5 . 

 
    9  

 
.  

 
    9 ,  

 
 – 98%  

 0,63 .  
: 

 
%63,40100.

100)72,9863,97(
48,5863,97100.

100fc
acR  (1)  

 
: R – , , %;  

 – ,  „+0.63 mm”, 
%;  
b - ,  „- 0.63 mm”, 
%;  
c – ,  „+0.63 mm”, 
%;  
f – ,  „- 0.63 mm”, 
%. 
 

%60,96
52,41

72,98.63,40.
b

fRE   (2) 

 
: (-) – , , 

%; b – , %.  
 

%42,99
48,58

63,97.37,59.0
)( a

c               (3)

   
 

: (+) - , , 
%; 0 – , , % 
 

 = 100% - R     (4) 
 

%07,98,%
100

..0 fRc
                (5) 
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 9.  
 

 
 
 

,  
mm 

, 
 % 

,  
% 

, 
% 

 
, % 

 
      

               

4.0 16.34 - - 16.34 - - - - - - - 
2.5 12.64 38.43 - 28.98 38.43 - - - - - - 
1.6 14.73 27.25 - 43.71 65.68 - - - - - - 
0.8 10.52 24.65 - 54.23 90.33 - - - - - - 
0.63 4.25 7.30 1.28 58.48 97.63 1.28 59.37 40.63 99.42 96.60 98.07 
0.25 21.54 1.97 46.90 80.02 99.60 48.18 - - - - - 
0.16 8.62 0.40 25.00 88.64 - 73.18 - - - - - 
0.10 4.72 - 11.03 93.36 - 84.21 - - - - - 

0.071 2.26 - 4.46 95.62 - 88.67 - - - - - 
-0.071 4.38 - 11.33 - - - - - - - - 

  100 100 - - - - - - - - - 
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