
Aktywacja surowców farmaceutycznych i 
kosmetycznych w mikro i nanoskali 

procesów mechanochemicznych



Process Parameters:                  
*Jet power (pressure and volume)  
   *Feed rate                                  
*Nozzles geometry, size and  
spacing                               
*Chambers sizes and geometries 
*Milling liquid properties

Process Physics: 
*Tremendous energy concentration and stress    
application where there are particles                          
   *High turbulence and intensive abrasion                
                          *Ultra-high frequency pressure 
pulsation              *High speed collisions between jet 
and particles   (800–1300 m/s) and between 
particles                                         *High shearing  
energy                                        *Aggressive 
cavitation                                             *Water-
hammer and shock wave effects         *Hydro-
wedging                                                          *Jet’s 
nature: the jet, upon impact of the target generates 
intense differential stagnation pressure which 
forces the liquid into cracks and creates a hydro-
mechanical action in these cracks, to form an 
increasingly dense network of a new cracks. 
Induced cracks propagating with the speed of 

                             sound in particular   
        material.
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The modified milling system 

100 – recirculation system, 101 i 102 high pressure cylinders, 103 – high pressure water pump, 
104 – flow control valve , 105 –flow through mill, 106 – slurry supply pump, 107 – slurry tank, 
108  i 109 – cut-off valves, 110 – product tank,  111 – mixer, 112 i 113 -  water supply cut-off valves 



Raw Silver 200x Milled Silver 1k 

Single Pass Densification of Silver 



Raw Barium Titanate 5k Milled Barium Titanate 3k 

Single Pass Barium Titanate 



Multi Pass Graphite 3k

Multi Pass Crystalline Graphite 

Raw Graphite 3k
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Examination of the multi-pass milled synthetic graphite with laser diffraction (LD) and scanning electron 
microscopy (SEM): (a) high-pressure mill (LD), (b) high-pressure mill (SEM), (c) modified high-pressure 
mill (LD), (d) modified high-pressure mill (SEM) 















d10 d50 d90 d100 d10 d50 d90 d100
Barium Titanate 2,383 4,429 8,026 22,73 0,362 2,44 4,208 7,421

Boron Nitride 0,993 2,962 5,111 8,943 1,704 5,759 9,991 17,18
Boron Nitride 2,515 9,022 24,68 47,94 2,496 7,816 13,48 22,73
Boron Nitride 1,872 7,159 17,48 33,01 8,906 21,65 34,59 47,94

Calcium Carbonate 0,175 1,648 8,036 20,71 0,185 1,774 6,41 18,86
Cordierite 6,615 40,57 168,6 309,6 2,178 11,86 33,19 121,8

Dental Glass 0,45 2,5 40,68 111 0,39 2,496 4,021 5,61
Dental Glass 0,506 89,26 213,8 373,1 0,239 2,713 6,214 24,95
Dental Glass 2,642 7,898 22,01 63,41 2,106 5,262 16,56 52,62

Electronic Glass Frit - - - <2mm 10,13 59,28 137,4 786,9
Graphite 49,02 399 907,6 1 822 2,806 7,195 22,25 52,62
Graphite 310,2 477,7 774,3 1 660 9,273 19,29 32,02 43,67
Graphite 368,1 638,6 991,5 1 660 6,57 19,95 63,61 121,8
Graphite 87,17 343,9 782,8 1 041 8,372 20,8 46,15 92,09
Graphite 387,9 590,6 891,8 1 660 2,903 7,222 15,8 39,78
Graphite - - - >2mm 9,394 19,31 35,11 52,62
Graphite 302 556,7 942,1 1 377 7,849 17,41 29,57 39,78

Amorphous Graphite - - - >2mm 3,285 8,177 20,63 63,41
High Purity Alumina - - - ~2mm 1,51 2,825 5,539 24,95
Pin Milled Graphite 248,8 441,3 756 1 660 9,085 18,71 32,12 47,94

Pyrex B 6,69 23,3 61,59 161,2 1,499 6,914 21,25 57,77
Silica 90,22 665,4 1 636 2 000 4,638 24,45 73,11 194,2
Silica 508,6 777,2 1 172 1 660 0,522 28,33 126,3 786,9
Silver 7,091 56,57 327,8 786,9 2,579 4,634 7,501 17,18

Titanium Dioxide 1,168 2,73 4,9 8,943 1,52 2,737 4,455 6,76
Zirconium Oxide 486,3 759,9 1 093 1 660 8,727 107,9 334,1 1 143

Zirconium Titanate 16,27 30,94 52,98 111 3,196 15,39 29,86 57,77

Product [μm]Raw Material [μm]
Material Name

Characterization (LD) of particles of selected materials milled by single-pass 
through the high-pressure mill 


