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Ɉɑɂɓȿɇɇə ɋɌȱɑɇɂɏ ȼɈȾ ɄɈɇȾɂɌȿɊɋЬɄɂɏ ɉȱȾɉɊɂЄɆɋɌȼ 

ɋ. Ɉ. ɋɬɪɟɥьɱɭɤ 

ɡɞɨɛɭɜɚɱɤɚ ɜɢɳɨʀ ɨɫɜɿɬɢ ɩɟɪɲɨɝɨ (ɛɚɤɚɥɚɜɪɫɶɤɨɝɨ) ɪɿɜɧɹ,  ɝɪɭɩɚ ȻȱɈ-11,  

ɧɚɜɱɚɥɶɧɨ-ɧɚɭɤɨɜɢɣ ɿɧɫɬɢɬɭɬ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ 

ɘ. ɋ. Ɇɢɫɸɪɚ 

ɫɬɭɞɟɧɬɤɚ 3 ɤɭɪɫɭ, ɝɪɭɩɚ ȱɏɌ-3, ȼɋɉ «Ɋɿɜɧɟɧɫɶɤɢɣ ɮɚɯɨɜɢɣ ɬɟɯɧɿɱɧɢɣ ɤɨɥɟɞɠ ɇɍȼȽɉ» 

ɇɚɭɤɨɜɿ ɤɟɪɿɜɧɢɤɢ: ɤ.ɯ.ɧ., ɞɨɰɟɧɬ ɇ. Ɇ. Ȼɭɞɟɧɤɨɜɚ,   
ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɇ. Ɇ. Ʉɨɪɱɢɤ 

 

ɇɚɰɿɨɧɚɥьɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɦ. Ɋɿɜɧɟ, ɍɤɪɚʀɧɚ 

 

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɬɚ ɪɨɡɪɨɛɥɟɧɨ ɟɮɟɤɬɢɜɧɢɣ ɦɟɬɨɞ ɜɢɥɭɱɟɧɧɹ ɿ ɩɟɪɟɬɜɨɪɟɧɧɹ 
ɤɨɦɩɨɧɟɧɬɿɜ ɫɬɿɱɧɢɯ ɜɨɞ ɤɨɧɞɢɬɟɪɫьɤɢɯ ɩɿɞɩɪɢєɦɫɬɜ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɜɿɞɫɬɨɸɜɚɧɧɹ, ɤɨɚɝɭɥɹɰɿɹ,  ɮɥɨɬɚɰɿɹ, ɨɤɢɫɧɟɧɧɹ, ɮɿɥɶɬɪɭɜɚɧɧɹ, ɟɥɟɤɬɪɨɥɿɡ, 
ɛɿɥɤɢ, ɠɢɪɢ, ɜɭɝɥɟɜɨɞɢ, ɛɚɪɜɧɢɤɢ. 
 

Research has been conducted and an effective method of extracting and transforming the 

components of wastewater from confectionery enterprises has been developed. 
Keywords: settling, coagulation, flotation, oxidation, filtration, electrolysis, proteins, fats, 

carbohydrates, dyes. 

 

ɋɬɿɱɧɿ ɜɨɞɢ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ (ɤɨɧɞɢɬɟɪɫɶɤɢɯ, ɦɨɥɨɤɨ-, ɫɢɪɨ-, 

ɜɢɧɨɡɚɜɨɞɿɜ, ɦ’ɹɫɨɤɨɦɛɿɧɚɬɿɜ ɬɚ ɿɧ.) ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɫɨɛɨɸ ɫɤɥɚɞɧɿ ɩɨɥɿɞɢɫɩɟɪɫɧɿ ɫɢɫɬɟɦɢ 
ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɭ ɩɨɯɨɞɠɟɧɧɹ, ɹɤɢɦ ɜɥɚɫɬɢɜɚ ɯɚɪɱɨɜɚ ɛɿɨɥɨɝɿɱɧɚ ɰɿɧɧɿɫɬɶ: ɠɢɪɢ, ɛɿɥɤɢ, 
ɜɭɝɥɟɜɨɞɢ, ɥɚɤɬɨɡɚ, ɠɢɪɨɩɨɞɿɛɧɿ ɪɟɱɨɜɢɧɢ, ɨɪɝɚɧɿɱɧɿ ɤɢɫɥɨɬɢ, ɜɿɬɚɦɿɧɢ, ɮɟɪɦɟɧɬɢ, ɩɿɝɦɟɧɬɢ, 
ɩɪɨɞɭɤɬɢ ɪɨɡɩɚɞɭ ɛɿɥɤɨɜɢɯ ɪɟɱɨɜɢɧ. ɋɥɿɞ ɜɿɞɦɿɬɢɬɢ, ɳɨ ɫɶɨɝɨɞɧɿ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ 
ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɜɢɪɨɛɿɜ ɡɚɫɬɨɫɨɜɭɸɬɶ ɯɚɪɱɨɜɿ ɞɨɛɚɜɤɢ, ɛɚɪɜɧɢɤɢ, ɩɨɫɢɥɸɜɚɱɿ ɿ ɡɚɦɿɧɧɢɤɢ 
ɫɦɚɤɭ, ɫɬɚɛɿɥɿɡɚɬɨɪɢ, ɤɨɧɫɟɪɜɚɧɬɢ, ɹɤɿ  ɜɚɠɤɨ ɨɤɢɫɥɸɸɬɶɫɹ. ȼɫɟ ɰɟ ɩɨɪɭɲɭє ɫɬɪɭɤɬɭɪɭ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɩɪɢ ɛɿɨɥɨɝɿɱɧɨɦɭ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɚɟɪɨɬɟɧɤɚɯ ɧɚ ɦɿɫɶɤɢɯ ɨɱɢɫɧɢɯ 
ɫɩɨɪɭɞɚɯ ɤɚɧɚɥɿɡɚɰɿʀ. ɍ ɜɢɦɨɝɚɯ ɡ ɭɬɪɢɦɚɧɧɹ ɩɪɢɦɿɳɟɧɶ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɩɿɞɩɪɢєɦɫɬɜ 
ɜɢɡɧɚɱɟɧɟ ʀɯ ɜɨɥɨɝɟ ɩɪɢɛɢɪɚɧɧɹ ɧɟ ɪɿɞɲɟ ɧɿɠ 2 ɪɚɡɢ ɡɚ ɡɦɿɧɭ. ɉɪɢ ɰɶɨɦɭ ɜ ɫɬɿɱɧɿ ɜɨɞɢ 
ɩɨɬɪɚɩɥɹɸɬɶ ɪɿɡɧɿ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ (ɉȺɊ), ɹɤɿ ɬɿɥɶɤɢ ɩɨɝɿɪɲɭɸɬɶ ɫɢɬɭɚɰɿɸ.     

 Ʉɨɧɞɢɬɟɪɫɶɤɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɫɩɨɠɢɜɚɸɬɶ ɛɚɝɚɬɨ ɜɨɞɢ – ɩɪɢ ɜɢɝɨɬɨɜɥɟɧɧɿ ɩɪɨɞɭɤɰɿʀ 
ɜɢɬɪɚɱɚєɬɶɫɹ ɦɚɣɠɟ ɭɞɜɿɱɿ ɛɿɥɶɲɟ ɜɨɞɢ ɧɿɠ ɫɢɪɨɜɢɧɢ. ɉɪɢ ɰɶɨɦɭ ɫɬɿɱɧɿ ɜɨɞɢ ɧɟ ɦɨɠɭɬɶ ɛɭɬɢ 
ɜɿɞɜɟɞɟɧɿ ɭ ɩɪɢɪɨɞɧɿ ɜɨɞɨɣɦɢ ɚɛɨ ɜ ɡɚɝɚɥɶɧɭ ɤɚɧɚɥɿɡɚɰɿɸ, ɬɨɦɭ ɳɨ ɰɟ ɩɪɢɡɜɟɞɟ ɞɨ ɡɚɝɢɛɟɥɿ 
ɦɿɤɪɨɮɥɨɪɢ, ɡɦɿɧɿ ɤɢɫɧɟɜɨɝɨ ɪɟɠɢɦɭ. Ɍɚɤɿ ɫɬɿɱɧɿ ɜɨɞɢ ɩɪɢ ɩɨɩɚɞɚɧɧɿ ɜ ɤɚɧɚɥɿɡɚɰɿɸ ɦɨɠɭɬɶ 
ɜɢɤɥɢɤɚɬɢ ɡɚɫɦɿɱɟɧɧɹ ɬɪɭɛɨɩɪɨɜɨɞɿɜ ɿ ɤɨɪɨɡɿɸ ɤɨɥɟɤɬɨɪɿɜ.   

ɋɬɿɱɧɿ ɜɨɞɢ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɞɭɠɟ ɤɨɧɰɟɧɬɪɨɜɚɧɿ ɿ ɦɚɸɬɶ ɧɟɫɬɚɛɿɥɶɧɿ ɡɚ 

ɹɤɿɫɬɸ ɿ ɤɿɥɶɤɿɫɬɸ ɩɨɤɚɡɧɢɤɢ. ȼɨɞɨɜɿɞɜɟɞɟɧɧɹ ɧɚ ɤɨɧɞɢɬɟɪɫɶɤɨɦɭ ɩɿɞɩɪɢєɦɫɬɜɿ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɡɚɥɩɨɜɢɦɢ ɫɤɢɞɚɦɢ ɛɪɚɤɨɜɚɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɡɚɥɢɲɤɿɜ ɫɢɪɨɜɢɧɢ ɿ ɜɿɞɯɨɞɿɜ 
ɜɢɪɨɛɧɢɰɬɜɚ (ɛɨɪɨɲɧɨ, ɬɿɫɬɨ, ɫɢɪɨɩɢ, ɤɢɫɥɨɬɢ). ɋɬɿɱɧɿ ɜɨɞɢ ɩɟɪɟɞ ɨɱɢɳɟɧɧɹɦ ɫɥɿɞ 
ɭɫɟɪɟɞɧɢɬɢ ɭ ɫɩɟɰɿɚɥɶɧɢɯ єɦɧɨɫɬɹɯ. 

 ȼɿɞɨɦɿ ɫɩɨɫɨɛɢ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɜɤɥɸɱɚɸɬɶ 
ɤɨɦɛɿɧɚɰɿɸ ɧɚɫɬɭɩɧɢɯ ɟɬɚɩɿɜ ɡɚɥɟɠɧɨ ɜɿɞ ɫɤɥɚɞɭ: 

1) ɦɟɯɚɧɿɱɧɟ ɨɱɢɳɟɧɧɹ (ɮɿɥɶɬɪɢ, ɫɟɩɬɢɤɢ, ɠɢɪɨɭɥɨɜɥɸɜɚɱɿ); 
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2) ɮɿɡɢɤɨ-ɯɿɦɿɱɧɟ ɨɱɢɳɟɧɧɹ (ɮɥɨɤɭɥɹɧɬɢ, ɮɥɨɬɚɬɨɪɢ); 
3) ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ (ɚɟɪɨɬɟɧɤɢ, ɛɿɨɮɿɥɶɬɪɢ); 
4) ɞɟɡɿɧɮɟɤɰɿɹ; 

5) ɡɧɟɜɨɞɧɟɧɧɹ ɨɫɚɞɿɜ (ɮɿɥɶɬɪɩɪɟɫɢ) [1]. 
Ⱥɥɟ ɡɚɩɪɨɩɨɧɨɜɚɧɿ ɦɟɬɨɞɢ ɨɱɢɳɟɧɧɹ ɥɨɤɚɥɶɧɢɯ ɫɩɨɪɭɞ ɜɢɪɨɛɧɢɰɬɜ ɛɨɪɨɲɧɹɧɢɯ    

ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɜɢɪɨɛɿɜ ɧɟ ɡɚɛɟɡɩɟɱɭє ɧɟɨɛɯɿɞɧɢɣ ɟɮɟɤɬ ɨɱɢɳɟɧɧɹ ɩɪɚɤɬɢɱɧɨ ɩɨ ɜɫɶɨɦɭ 
ɫɩɟɤɬɪɭ ɡɚɛɪɭɞɧɟɧɶ, ɹɤɿ ɦɿɫɬɹɬɶ ɫɬɿɱɧɿ ɜɨɞɢ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɩɿɞɩɪɢєɦɫɬɜ ɤɨɧɞɢɬɟɪɫɶɤɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɚɤɬɭɚɥɶɧɢɦ є ɡɚɜɞɚɧɧɹ 
ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɦɟɬɨɸ ɞɨɫɹɝɧɟɧɧɹ ɧɨɪɦɚɬɢɜɿɜ 
ɩɪɢɣɨɦɭ ɜ ɦɿɫɶɤɭ ɜɨɞɨɩɪɨɜɿɞɧɭ ɦɟɪɟɠɭ ɡɚ ɩɨɤɚɡɧɢɤɚɦɢ: ɡɜɚɠɟɧɿ ɪɟɱɨɜɢɧɢ, ɯɿɦɿɱɧɟ 
ɫɩɨɠɢɜɚɧɧɹ ɤɢɫɧɸ (ɏɋɄ), ɛɿɨɥɨɝɿɱɧɟ ɫɩɨɠɢɜɚɧɧɹ ɤɢɫɧɸ ɡɚ 5 ɞɿɛ (ȻɋɄ5), ɜɚɠɤɿ ɦɟɬɚɥɢ, 
ɧɚɮɬɨɩɪɨɞɭɤɬɢ. Ⱦɥɹ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɭ ɬɟɯɧɨɥɨɝɿɹ ɩɨɜɢɧɧɚ ɜɤɥɸɱɚɬɢ ɤɨɦɛɿɧɚɰɿɸ ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɢɯ (ɜɿɞɫɬɨɸɜɚɧɧɹ, ɧɚɩɿɪɧɚ ɮɥɨɬɚɰɿɹ, ɨɛɪɨɛɤɚ ɪɟɚɝɟɧɬɚɦɢ) ɬɚ ɛɿɨɥɨɝɿɱɧɢɯ (ɨɤɢɫɧɟɧɧɹ ɜ 
ɚɧɚɟɪɨɛɧɢɯ ɿ ɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ) ɦɟɬɨɞɿɜ [2]. Ɍɚɤɟ ɩɨєɞɧɚɧɧɹ ɦɟɬɨɞɿɜ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɧɿɜɟɥɸє ɧɟɞɨɥɿɤɢ ɤɨɠɧɨɝɨ ɡ ɦɟɬɨɞɿɜ, ɳɨ ɞɨɡɜɨɥɹє ɿɧɬɟɧɫɢɮɿɤɭɜɚɬɢ ɩɪɨɰɟɫ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɪɟɱɨɜɢɧ ɲɥɹɯɨɦ ɪɟɝɭɥɸɜɚɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɪɨɡɱɢɧɿɜ. 

Ɇɟɬɨɸ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɩɪɨɜɟɞɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɿɡ 
ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɮɥɨɤɭɥɹɧɬɿɜ ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɨɫɧɨɜɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɟɬɚɩɿɜ  ɟɮɟɤɬɢɜɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɿ ɩɟɪɟɬɜɨɪɟɧɧɹ ɤɨɦɩɨɧɟɧɬɿɜ ɫɬɿɱɧɢɯ ɜɨɞ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɩɿɞɩɪɢєɦɫɬɜ. 
Ɉɛ’єɤɬɨɦ  ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɢ ɫɬɿɱɧɿ ɜɨɞɢ ɤɨɧɞɢɬɟɪɫɶɤɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ (ɑɟɪɧɿɝɿɜɫɶɤɚ 
ɨɛɥɚɫɬɶ). Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɟɚɝɟɧɬɿɜ: 

2 4 3 2 4 3 2

2 2

10% ,10% ,10% ( ) ,5% ( ) ,

35% , 913 , ,10%

H SO FeCl Al SO Ca OH

H O ɮɥɨɤɭɥяɧɬAN SH NaOCl NaOH
. 

ȼɢɳɟɧɚɡɜɚɧɿ ɪɟɚɝɟɧɬɢ ɡɚɛɟɡɩɟɱɭɜɚɥɢ ɬɚɤɿ ɩɪɨɰɟɫɢ: ɧɟɣɬɪɚɥɿɡɚɰɿɹ, ɨɤɢɫɧɟɧɧɹ, 
ɤɨɚɝɭɥɹɰɿɹ, ɮɥɨɤɭɥɹɰɿɹ ɡ ɩɨɞɚɥɶɲɢɦ ɪɨɡɞɿɥɟɧɧɹɦ ɜɿɞɫɬɨɸɜɚɧɧɹɦ ɿ ɮɿɥɶɬɪɭɜɚɧɧɹɦ. Ⱦɥɹ 
ɨɤɢɫɧɟɧɧɹ ɪɨɡɱɢɧɧɨʀ ɨɪɝɚɧɿɤɢ ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɬɚɤɨɠ ɟɥɟɤɬɪɨɥɿɡ ɡ ɪɨɡɱɢɧɧɢɦɢ ɟɥɟɤɬɪɨɞɚɦɢ, ɡ 
ɧɟɪɨɡɱɢɧɧɢɦɢ ɟɥɟɤɬɪɨɞɚɦɢ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɞɿɚɮɪɚɝɦɨɜɢɣ [3]. ȼ ɹɤɨɫɬɿ ɨɫɧɨɜɧɢɯ ɩɨɤɚɡɧɢɤɿɜ, ɡɚ 
ɹɤɢɦɢ ɤɨɧɬɪɨɥɸɜɚɥɢ ɩɪɨɰɟɫ ɨɱɢɳɟɧɧɹ ɜɫɬɚɧɨɜɢɥɢ ɏɋɄ, pH, Eh, ɨɛ’єɦ ɨɫɚɞɭ. 

 Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɬɟɯɧɨɥɨɝɿɹ ɜɤɥɸɱɚє ɬɚɤɿ ɨɫɧɨɜɧɿ ɟɬɚɩɢ:  
 I ɫɬɚɞɿɹ – ɜɢɥɭɱɟɧɧɹ ɡɜɚɠɟɧɢɯ ɪɟɱɨɜɢɧ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɠɢɪɨɜɢɯ; 
II ɫɬɚɞɿɹ – ɜɢɥɭɱɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɛɿɥɤɿɜ ɿ ɠɢɪɿɜ ɜ ɤɨɥɨʀɞɧɨɦɭ ɿ 

ɪɨɡɱɢɧɟɧɨɦɭ ɫɬɚɧɿ; 
III ɫɬɚɞɿɹ – ɛɿɥɶɲ ɝɥɢɛɨɤɟ ɩɟɪɟɬɜɨɪɟɧɧɹ ɪɟɱɨɜɢɧ, ɹɤɿ ɜɚɠɤɨ ɨɤɢɫɧɸɸɬɶɫɹ; 
IV ɫɬɚɞɿɹ – ɭɬɜɨɪɟɧɧɹ ɨɫɚɞɭ ɬɚ ɣɨɝɨ ɪɨɡɞɿɥɟɧɧɹ. 

əɤ ɩɨɤɚɡɚɥɢ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ, ɧɟɪɨɡɱɢɧɧɿ ɫɩɨɥɭɤɢ ɡɧɚɯɨɞɹɬɶɫɹ ɜ 
ɫɟɞɢɦɟɧɬɚɰɿɣɧɨ ɫɬɿɣɤɨɦɭ ɫɬɚɧɿ. ɉɪɨɰɟɫɢ ɪɨɡɞɿɥɟɧɧɹ ɩɪɢ ɜɿɞɫɬɨɸɜɚɧɧɿ, ɮɿɥɶɬɪɭɜɚɧɧɿ 
ɡɚɛɟɡɩɟɱɭɸɬɶ ɨɱɢɳɟɧɧɹ ɩɨ ɡɜɚɠɟɧɢɦ ɪɟɱɨɜɢɧɚɦ ɧɚ 60%, ɏɋɄ – 10%. 

Ⱦɥɹ ɡɛɿɥɶɲɟɧɧɹ ɟɮɟɤɬɭ ɜɢɥɭɱɟɧɧɹ ɡɚɛɪɭɞɧɟɧɶ ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɪɟɚɝɟɧɬɢ, ɹɤɿ ɜɩɥɢɜɚɸɬɶ 
ɧɚ ɚɝɪɟɝɚɬɢɜɧɭ ɿ ɫɟɞɢɦɟɧɬɚɰɿɣɧɭ ɫɬɿɣɤɨɫɬɿ ɞɢɫɩɟɪɫɧɢɯ ɫɢɫɬɟɦ: 10% ɪɨɡɱɢɧ Al2(SO4)3, 10% 

ɪɨɡɱɢɧ FeCl3 ɬɚ ʀɯ ɫɭɦɿɲ, ɪɨɡɱɢɧɢ ɮɥɨɤɭɥɹɧɬɿɜ (Zetag 8180, Magnofloc, AK 631, AN 913 SH). 

Ɋɟɝɭɥɸɜɚɧɧɹ pH ɡɚɛɟɡɩɟɱɭɜɚɥɢ 10% ɪɨɡɱɢɧɨɦ H2SO4, ɿ 5% ɪɨɡɱɢɧɨɦ Ca(OH)2. Ɂ 
ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɧɚ ɪɢɫ. ɞɚɧɢɯ ɩɨɬɟɧɰɿɨɦɟɬɪɢɱɧɨɝɨ ɬɢɬɪɭɜɚɧɧɹ ɜɢɞɧɨ, ɳɨ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ 
ɮɥɨɤɭɥɹɧɬɭ, ɡɨɧɚ ɨɩɬɢɦɚɥɶɧɢɯ pH ɞɥɹ ɤɨɚɝɭɥɹɰɿʀ ɡɦɿɳɟɧɚ ɜ ɛɿɤ ɛɿɥɶɲ ɧɢɡɶɤɢɯ ɡɧɚɱɟɧɶ.  
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Ɋɢɫɭɧɨɤ. ɉɨɬɟɧɰɿɨɦɟɬɪɢɱɧɟ ɞɨɫɥɿɞɠɟɧɧɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 

ɤɨɧɞɢɬɟɪɫɶɤɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ 

ɇɚ II ɟɬɚɩɿ ɩɟɪɟɞɛɚɱɚɥɨɫɶ ɨɱɢɳɟɧɧɹ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɿ ɧɟɨɪɝɚɧɿɱɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɜ 
ɤɨɥɨʀɞɧɨɦɭ ɿ ɪɨɡɱɢɧɧɨɦɭ ɫɬɚɧɿ ɲɥɹɯɨɦ ɨɛɪɨɛɤɢ ɤɨɚɝɭɥɹɧɬɚɦɢ, ɨɤɢɫɧɢɤɚɦɢ, ɚɟɪɚɰɿєɸ. 
Ⱦɨɫɥɿɞɠɟɧɧɹ ɞɨɜɟɥɢ, ɳɨ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɦ є ɤɨɚɝɭɥɹɧɬ, ɹɤɢɣ ɦɿɫɬɢɬɶ ɮɟɪɭɦ(II) ɫɭɥɶɮɚɬ ɿ 
ɩɟɪɨɤɫɢɞ ɝɿɞɪɨɝɟɧɭ: 2 3

2 2 2Fe H O Fe OH OH
      . Ƀɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɨɡɜɨɥɹє 

ɩɪɨɜɨɞɢɬɢ ɝɥɢɛɨɤɟ ɨɤɢɫɧɟɧɧɹ ɪɨɡɱɢɧɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ (ɪɟɚɤɰɿɹ Ɏɟɧɬɨɧɚ), ɚ ɬɚɤɨɠ 
ɡɦɟɧɲɢɬɢ ɝɿɞɪɨɮɨɛɧɿɫɬɶ ɧɟɪɨɡɱɢɧɧɿɫɬɶ ɪɟɱɨɜɢɧ ɿ, ɬɚɤɢɦ ɱɢɧɨɦ, ɡɛɿɥɶɲɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɤɨɚɝɭɥɹɰɿʀ. Ⱦɥɹ ɪɨɡɞɿɥɟɧɧɹ ɡɚɜɢɫɢ, ɹɤɚ ɭɬɜɨɪɢɥɚɫɹ, ɜ ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ ɩɪɨɜɟɞɟɧɿ 
ɞɨɫɥɿɞɠɟɧɧɹ ɩɨ ɜɿɞɫɬɨɸɜɚɧɧɸ, ɮɿɥɶɬɪɭɜɚɧɧɸ ɿ ɮɥɨɬɚɰɿʀ. əɤ ɩɨɤɚɡɚɥɢ ɞɨɫɥɿɞɠɟɧɧɹ, 
ɮɥɨɬɚɰɿɣɧɟ ɪɨɡɞɿɥɟɧɧɹ ɩɿɫɥɹ ɤɨɠɧɨɝɨ ɟɬɚɩɭ ɤɨɚɝɭɥɹɰɿʀ ɡɚɛɟɡɩɟɱɭє ɜɢɫɨɤɢɣ ɟɮɟɤɬ ɨɫɜɿɬɥɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɬɚ ɨɞɧɨɱɚɫɧɟ ɡɧɢɠɟɧɧɹ ɏɋɄ, ȻɋɄ, ɜɢɥɭɱɟɧɧɹ ɉȺɊ. 

ɇɚ III ɟɬɚɩɿ ɞɨɫɥɿɞɠɭɜɚɥɢɫɶ ɦɨɠɥɢɜɨɫɬɿ ɛɿɥɶɲ ɩɨɜɧɨɝɨ ɨɤɢɫɧɟɧɧɹ  ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
ɜ ɞɿɚɮɪɚɝɦɟɧɧɨɦɭ ɟɥɟɤɬɪɨɥɿɡɟɪɿ ɡ ɿɧɟɪɬɧɢɦɢ ɟɥɟɤɬɪɨɞɚɦɢ ɚɛɨ ɪɟɚɝɟɧɬɚɦɢ, ɹɤɿ ɝɟɧɟɪɭɸɬɶɫɹ 
ɟɥɟɤɬɪɨɯɿɦɿɱɧɨ (ɝɭɫɬɢɧɚ ɫɬɪɭɦɭ I = 100 Ⱥ/ɦ2; ɜɢɬɪɚɬɢ ɫɬɪɭɦɭ Ⱦ = 1000 Ʉɥ/ɥ). Ɂɚɝɚɥɶɧɢɣ 
ɟɮɟɤɬ ɨɱɢɳɟɧɧɹ ɩɨ ɏɋɄ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɞɿɚɮɪɚɝɦɟɧɧɨɝɨ ɟɥɟɤɬɪɨɥɿɡɟɪɭ ɡɚ ɞɚɧɢɯ ɩɚɪɚɦɟɬɪɿɜ 
ɫɤɥɚɞɚє 90%. 

ɉɿɫɥɹ ɟɬɚɩɿɜ ɤɨɚɝɭɥɹɰɿʀ ɿ ɪɨɡɞɿɥɟɧɧɹ ɮɥɨɬɚɰɿєɸ ɞɥɹ ɝɥɢɛɨɤɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɿ ɜɨɞɢ 
ɦɨɠɭɬɶ ɩɨɞɚɜɚɬɢɫɹ ɜ ɚɟɪɨɛɧɿ ɛɿɨɪɟɚɤɬɨɪɢ. ɉɚɪɚɦɟɬɪɢ ɩɨ ɩɟɪɲɨɦɭ ɿ ɞɪɭɝɨɦɭ ɟɬɚɩɭ ɤɨɚɝɭɥɹɰɿʀ 
ɜɿɞɩɨɜɿɞɚɸɬɶ ɨɩɬɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɧɸ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɦɿɤɪɨɮɥɨɪɢ ɚɟɪɨɛɧɢɯ ɪɟɚɤɬɨɪɿɜ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɨɤɚɡɚɧɚ ɦɨɠɥɢɜɿɫɬɶ ɪɟɝɟɧɟɪɚɰɿʀ ɫɬɿɱɧɢɯ ɜɨɞ ɤɨɧɞɢɬɟɪɫɶɤɢɯ 
ɩɿɞɩɪɢєɦɫɬɜ. ɉɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨ ɨɱɢɳɟɧɧɸ ɫɬɨɤɿɜ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɿ ɧɟɨɪɝɚɧɿɱɧɢɯ 
ɤɨɦɩɨɧɟɧɬɿɜ ɨɛɪɨɛɤɨɸ ɤɨɚɝɭɥɹɧɬɚɦɢ, ɨɤɢɫɧɢɤɚɦɢ, ɚɟɪɚɰɿєɸ. ɉɟɪɟɜɚɝɨɸ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ 
ɬɟɯɧɨɥɨɝɿʀ є ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɞɿɚɮɪɚɝɦɟɧɧɨɦɭ ɟɥɟɤɬɪɨɥɿɡɟɪɿ ɬɚ ɤɿɧɰɟɜɟ 
ɞɨɨɱɢɳɟɧɧɹ ɫɬɨɤɿɜ ɜ ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ. Ɉɩɢɫɚɧɿ ɨɤɪɟɦɿ ɫɬɚɞɿʀ ɩɪɨɰɟɫɭ. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ 
ɬɟɯɧɨɥɨɝɿɹ  ɡɚɛɟɡɩɟɱɭє ɜɢɥɭɱɟɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɤɨɧɞɢɬɟɪɫɶɤɢɯ 
ɩɿɞɩɪɢєɦɫɬɜ, ɞɨɡɜɨɥɹє ɞɨɫɹɝɬɢ ɧɨɪɦɚɬɢɜɧɢɯ ɡɧɚɱɟɧɶ ɏɋɄ ɬɚ ȻɋɄ. 
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