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ɝɚɡɨɨɛɪɚɡɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, 5) ɜɵɳɟɥɚɱɢɜɚɧɢɟ ɭɪɚɧɚ ɢ ɬɨɪɢɹ, 6) ɩɨɥɭɱɟɧɢɟ 
ɛɟɡɜɨɞɧɵɯ ɮɬɨɪɢɞɨɜ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
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ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ «ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ 
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ɉɪɟɞɥɨɠɟɧ ɫɩɨɫɨɛ ɫɨɡɞɚɧɢɹ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɟ 

ɦɨɥɟɤɭɥɹɪɧɨɣ ɫɦɟɫɢ ɩɨɥɢɬɟɬɪɚɮɬɨɪɷɬɢɥɟɧɚ ɢ SiO2, ɩɭɬɟɦ ɚɛɫɨɪɛɰɢɢ ɧɚ 
ɚɦɦɢɚɱɧɨɣ ɜɨɞɟ ɩɪɨɞɭɤɬɨɜ ɬɟɪɦɨɪɚɡɥɨɠɟɧɢɹ ɩɨɥɢɬɟɬɪɚɮɬɨɪɷɬɢɥɟɧɚ ɢ 
ɜɨɡɝɨɧɚ ɝɟɤɫɚɮɬɨɪɨɫɢɥɢɤɚɬɚ ɚɦɦɨɧɢɹ. Ɋɟɧɬɝɟɧɨɮɚɡɨɜɵɦ ɚɧɚɥɢɡɨɦ 
ɞɨɤɚɡɚɧɨ ɦɨɥɟɤɭɥɹɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ SiO2 ɜ ɫɬɪɭɤɬɭɪɟ ɤɨɦɩɨɡɢɬɚ. 
ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɜɜɨɞɢɦɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɜɵɯɨɞ ɤɪɟɦɧɢɣ-
ɮɬɨɪɨɪɝɚɧɢɱɟɫɤɨɝɨ ɤɨɦɩɨɡɢɬɚ ɢɡ ɝɚɡɨɜɨɣ ɮɚɡɵ.  

Ʉɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɬɟɬɪɚɮɬɨɪɷɬɢɥɟɧɚ 
(ɉɌɎɗ) ɢ ɨɤɫɢɞɚ ɤɪɟɦɧɢɹ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɨɥɟɡɧɵɯ ɫɜɨɣɫɬɜ 
ɩɪɟɜɨɫɯɨɞɹɳɢɯ ɩɨ ɫɜɨɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɱɢɫɬɵɣ ɉɌɎɗД1Ж. Ɋɚɡɪɚɛɨɬɚɧɨ 
ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɦ ɜɜɟɞɟɧɢɹ ɧɚɩɨɥɧɢɬɟɥɹ ɜ ɉɌɎɗ, ɧɨ ɜɫɟ ɨɧɢ ɨɫɧɨɜɚɧɵ ɧɚ 
ɦɟɯɚɧɢɱɟɫɤɨɦ ɫɦɟɲɢɜɚɧɢɢ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɧɟ ɩɨɡɜɨɥɹɸɬ ɞɨɛɢɬɶɫɹ 
ɩɨɥɧɨɣ ɝɨɦɨɝɟɧɢɡɚɰɢɢ ɤɨɦɩɨɡɢɬɚ Д2Ж. 

 Ⱥɧɚɥɢɡ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɉɌɎɗ ɢ ɫɨɟɞɢɧɟɧɢɣ ɤɪɟɦɧɢɹ 
ɩɨɤɚɡɚɥ, ɱɬɨ ɬɨɥɶɤɨ ɨɞɧɨ ɫɨɟɞɢɧɟɧɢɟ ɤɪɟɦɧɢɹ – ɝɟɫɤɚɮɬɨɪɨɫɢɥɢɤɚɬ 
ɚɦɦɨɧɢɹ (NH4)2SiF6, ɬɚɤɠɟ ɤɚɤ ɢ ɉɌɎɗ ɢɫɩɚɪɹɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɵɲɟ 
300°ɋ, ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ.  

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɡɦɨɠɧɨ, ɩɨɥɭɱɢɬɶ ɦɚɬɟɪɢɚɥ, ɫɨɫɬɨɹɳɢɣ ɢɡ 
ɤɨɧɞɟɧɫɚɬɚ ɫ ɦɨɥɟɤɭɥɹɪɧɵɦ ɫɦɟɲɟɧɢɟɦ ɉɌɎɗ ɢ (NH4)2SiF6. ȼɚɠɧɵɦ 
ɫɜɨɣɫɬɜɨɦ ɝɟɤɫɚɮɬɨɪɨɫɢɥɢɤɚɬɚ ɚɦɦɨɧɢɹ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɚɦɦɢɚɤɨɦ ɢ ɚɦɦɢɚɱɧɨɣ ɜɨɞɨɣ ɩɨ ɪɟɚɤɰɢɢ: 

(NH4)2SiF6 + 4NH4OH = SiO2 + 6NH4F + 2H2O. 
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Ɉɛɪɚɛɨɬɤɚ ɦɨɥɟɤɭɥɹɪɧɨɣ ɫɦɟɫɢ ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɯ ɉɌɎɗ ɢ 
(NH4)2SiF6 ɚɦɦɢɚɱɧɨɣ ɜɨɞɨɣ ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɢɬɶ ɦɨɥɟɤɭɥɹɪɧɭɸ ɫɦɟɫɶ 
ɉɌɎɗ ɢ SiO2. Ɏɬɨɪɢɞ ɚɦɦɨɧɢɹ ɥɟɝɤɨ ɭɞɚɥɹɟɬɫɹ ɪɚɫɬɜɨɪɟɧɢɟɦ. 

Ɉɩɵɬɵ ɩɨ ɩɟɪɟɤɨɧɞɟɧɫɚɰɢɢ ɉɌɎɗ ɢ (NH4)2SiF6 ɨɫɭɳɟɫɬɜɥɹɥɢɫɶД4Ж ɜ 
ɬɪɭɛɱɚɬɨɣ ɩɟɱɢ, ɜɧɭɬɪɶ ɤɨɬɨɪɨɣ ɩɨɦɟɳɟɧɚ ɧɢɤɟɥɟɜɚɹ ɪɟɬɨɪɬɚ, ɫɨɟɞɢɧɺɧɧɚɹ 
ɫ ɝɟɪɦɟɬɢɱɧɨɣ ɟɦɤɨɫɬɶɸ, ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɥɫɹ ɪɚɫɬɜɨɪ 
ɚɦɦɢɚɤɚ. 

ȼɧɭɬɪɶ ɪɟɬɨɪɬɵ ɩɨɦɟɳɚɥɢɫɶ ɧɚɜɟɫɤɢ ɉɌɎɗ ɢ (NH4)2SiF6. ɇɚɜɟɫɤɚ 
ɉɌɎɗ ɫ ɩɨɫɬɨɹɧɧɨɣ ɦɚɫɫɨɣ, ɦɚɫɫɚ ɧɚɜɟɫɤɢ (NH4)2SiF6 ɜɚɪɶɢɪɨɜɚɥɚɫɶ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɷɤɫɩɟɪɢɦɟɧɬɚ. ȼɧɭɬɪɶ ɟɦɤɨɫɬɢ ɩɨɦɟɳɚɥɫɹ 5% 
ɦɚɫɫ. ɪɚɫɬɜɨɪ ɚɦɦɢɚɱɧɨɣ ɜɨɞɵ ɢ ɢɧɬɟɧɫɢɜɧɨ ɩɟɪɟɦɟɲɢɜɚɥɫɹ. Ɋɟɚɤɬɨɪ 
ɧɚɝɪɟɜɚɟɦ, ɞɨ 575 ºɋ. ȼɪɟɦɹ ɷɤɫɩɟɪɢɦɟɧɬɚ – 90 ɦɢɧ. ɋɦɟɫɶ ɉɌɎɗ ɢ 
(NH4)2SiF6 ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɩɟɪɟɝɨɧɹɟɬɫɹ ɜ ɟɦɤɨɫɬɶ ɫ ɚɦɦɢɚɱɧɨɣ ɜɨɞɨɣ. 
ɉɌɎɗ ɧɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɚɦɢɚɱɧɨɣ ɜɨɞɨɣ, ɚ (NH4)2SiF6 ɤɨɥɢɱɟɫɬɜɟɧɧɨ 
ɩɟɪɟɯɨɞɢɬ ɜ SiO2.  
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ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ WF6 ɜɨɞɨɪɨɞɨɦ ɩɨɡɜɨɥɹɟɬ ɧɚɧɨɫɢɬɶ ɪɚɡɥɢɱɧɵɟ 

ɩɨɤɪɵɬɢɹ ɢ ɢɡɝɨɬɚɜɥɢɜɚɬɶ ɢɡɞɟɥɢɣ ɢɡ ɜɨɥɶɮɪɚɦɚ ɪɚɡɧɨɨɛɪɚɡɧɨɣ ɮɨɪɦɵ, 
ɤɨɬɨɪɵɟ ɧɟɜɨɡɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ Д1Ж. Ⱦɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɷɬɢɯ ɰɟɥɟɣ ɧɟɨɛɯɨɞɢɦɵ ɬɪɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚ: 

  ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɟ ɩɨɥɭɱɟɧɢɟ ɮɬɨɪɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɡɥɨɠɟɧɢɹ HF; 

  ɞɜɭɯɫɬɚɞɢɣɧɨɟ ɮɬɨɪɢɪɨɜɚɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɜɨɥɶɮɪɚɦɚ 
ɮɬɨɪɨɦ ɫ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɢ ɮɢɧɢɲɧɨɣ ɤɨɧɞɟɧɫɚɰɢɟɣ WF6. ɉɪɨɰɟɫɫ 
ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɬɨɪ ɧɚ 99,99% ɩɪɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 5 ɤɝ/ɱɚɫ 
WF6 ɢ ɫɨɞɟɪɠɚɧɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɵɛɪɨɫɚɯ ɦɟɧɟɟ ɉȾɄ Д2Ж; 

  ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ WF6 ɜɨɞɨɪɨɞɨɦ ɩɪɢ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɦ 
ɫɨɨɬɧɨɲɟɧɢɢ ɤɨɦɩɨɧɟɧɬɨɜ, ɜ ɤɨɬɨɪɨɦ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɯ 
ɬɢɝɥɟɣ ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ з 5 ɤɝ/ɱɚɫ ɢ ɩɨɥɧɨɬɨɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ WF6 
80%, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɨɜɨɫɫɬɚɧɨɜɥɟɧɢɟ WF6 ɞɨҹ99,9%. ɉɨɥɭɱɟɧɧɵɣ 
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