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Fig. 2. Effect of ultrasonic treatment on the strength of cement (1 - ortland M500, 2 - slag cement M400)
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Fig. 3. Effect of number activated cement solution for strength: 1,2,3 for blast-furnace cement M400 

Bakhchsarai cement plant with a W / C 0.45, 0.5 and 0.55, respectively, for 4,5,6 M500 Kramatorsk portland cement 

factory with B / C 0.45, 0.5 and 0.55, respectively 
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Fig. 4. The structure of the cement stone of PC M500 (a - without ultrasonic treatment, b - with sonication)
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Table 1. Effect of silica fume addition on physical and mechanical properties of extruded samples of Portland 

cement 

, % ( .)

-100 -80, 

 -20 

 -85, 

 -15 

 -90, 

 -10 

 -95, 

 -5 

, / 3
2180 2157 2160 2163 2170 

,
69,3 74,8 65,29 88,4 76,9 

 2. -

Table 2. Effect of silica fume addition on the physico-mechanical properties of compression molded samples of slag 

Portland cement 

, % ( .)

-100 -80, 

 -20 

 -85, 

 -15 

 -90, 

 -10 

 -95, 

 -5 

, / 3 2170 2150 2158 2164 2169 

,
58,31 63,78 65,29 70,67 69,16 



 3. 

Table 3. Tensile samples based sludge depending on the amount of portland cement and silica fume 

  ( ),  (%, .)

-90, 

-10 

 -90, 

+ -10

 -80, 

-20 

 -80, 

+ -20

 -70, 

-30 

 -80, 

+ -20

14,30 15,18 20,36 22,81 32,05 35,64 

15,51 16,52 25,68 29,53 38,07 42,18 

 4. 

Table 4. Tensile samples based sludge depending on the amount of slag Portland cement and silica fume 

  ( ),  (%, .)

-

90, 

-10 

 -90, 

+ -

10 

 -80, 

-20 

 -80, 

+ -20

 -70, 

-30 

 -80, 

+ -

20 

13,01 13,80 18,51 20,74 29,14 32,40 

14,1 15,02 23,35 26,85 34,61 38,35 
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Table 5. The influence of mechanical activation and silica fume addition on the strength of cement samples 

 ( )

7 . 28 . 7 . 28 . 7 . 28  7 . 28 .

400 57,2 73,1 76,8 96,1 68,7 88,5 98,3 137,7 

500 65,4 87,2 81,3 110,7 74,6 99,2 107,4 155,4 

. 5.  28 : 1 - -500;2 - 

Fig. 5. Radiographs of cement in 28 days: 1 - cement stone of the PC-500, 2 - cement stone of mechanically 

activated cement with the addition of silica fume 
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Fig. 6. The structure of the samples: a, b - samples using the sludge and Sharhinskogo Lazouski career, and 20% of 

mechanically activated binder and silica fume, respectively 
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EFFECT OF MECHANICAL ACTIVATION 

SUPPLEMENTS AND FUME ON THE 

STRUCTURE AND PROPERTIES THE 

COMPACT GRANODIORITE OF SLUDGE 

SHARHINSKOGO CAREER 

Summary. The influence of mechanical activation 

process and silica fume addition to the compressed 

samples from sludge granodiorite rocks studied the 

formation of structure and properties the material. 

Spotted an opportunity to obtain high-quality wall 

materials based on recycled materials 

Keywords: mechanoactivation, sludge, pressing, raw 

mix, X-ray diffraction analysis, electron microscopy.


