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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ «ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ 
ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ» (ɎȽȺɈɍ ȼɈ ɇɂ Ɍɉɍ) 

 
ɂɡɜɟɫɬɧɵɟ ɫɩɨɫɨɛɵ ɩɟɪɟɪɚɛɨɬɤɢ ɛɟɪɢɥɥɢɟɜɵɯ ɤɨɧɰɟɧɬɪɚɬɨɜ 

(ɛɟɪɢɥɥɨɜɵɯ, ɛɟɪɬɪɚɧɞɢɬɨɜɵɯ, ɮɟɧɚɤɢɬɨɜɵɯ) – ɫɟɪɧɨɤɢɫɥɨɬɧɵɣ ɢ 
ɮɬɨɪɢɞɧɵɣ, ɢɦɟɸɬ ɪɹɞ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ ɩɟɪɟɞɟɥɨɜ: ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ 
ɬɟɪɦɢɱɟɫɤɚɹ ɚɤɬɢɜɚɰɢɹ ɤɨɧɰɟɧɬɪɚɬɨɜ (1700 °ɋ), ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɜɵɫɨɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɜɫɤɪɵɬɢɹ (750 °ɋ) Д1Ж. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɬɨɪɚɦɦɨɧɢɣɧɨɝɨ 
ɦɟɬɨɞɚ ɩɟɪɟɪɚɛɨɬɤɢ ɤɨɧɰɟɧɬɪɚɬɨɜ ɬɟɦɩɟɪɚɬɭɪɚ ɜɫɤɪɵɬɢɹ ɦɢɧɟɪɚɥɨɜ 
ɫɨɫɬɚɜɥɹɟɬ 200 °ɋ, ɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɬɟɪɦɢɱɟɫɤɚɹ ɚɤɬɢɜɚɰɢɹ ɧɟ ɬɪɟɛɭɟɬɫɹ; 
ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɟɧɟɪɚɰɢɢ NH4F ɜ ɯɨɞɟ ɩɟɪɟɞɟɥɚ. 
ɉɪɨɰɟɫɫ ɫɩɟɤɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɧɰɟɧɬɪɚɬɚ ɫ ɮɬɨɪɢɞɨɦ ɚɦɦɨɧɢɹ ɢɞɟɬ ɫ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɮɬɨɪɢɫɬɵɯ ɫɨɥɟɣ ɩɨ ɫɥɟɞɭɸɳɢɦ ɪɟɚɤɰɢɹɦ Д1Ж: 

BeO + 4NH4F = (NH4)2BeF4 + 2NH3 + H2O – 120,84 ɄȾɠ/ɦɨɥɶ 
Fe2O3 + 12NH4F = 2(NH4)2FeF6 + 3H2O + 6NH3 + 55,19 ɄȾɠ/ɦɨɥɶ 

ɋɚO + 2NH4F = CaF2 + H2O + 2NH3 +16,82 ɄȾɠ/ɦɨɥɶ 
Al2O3 + 12NH4F = 2(NH4)3AlF6 + 3H2O + 6NH3 – 64,67 ɄȾɠ/ɦɨɥɶ 

SiO2 + 6NH4F = (NH4)2SiF6 + 2H2O + 4NH3 – 197,77 ɄȾɠ/ɦɨɥɶ 
Ƚɚɡɨɨɛɪɚɡɧɵɟ ɚɦɦɢɚɤ ɢ ɜɨɞɚ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɮɬɨɪɢɪɨɜɚɧɢɢ, ɞɚɥɟɟ 

ɫɨɪɛɢɪɭɸɬɫɹ ɜɨɞɨɣ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɪɚɫɬɜɨɪɚ NH3. Ɍɜɟɪɞɵɣ 
ɮɬɨɪɢɪɨɜɚɧɧɵɣ ɩɪɨɞɭɤɬ ɞɚɥɟɟ ɪɚɫɬɜɨɪɹɸɬ ɜ ɜɨɞɟ ɩɪɢ 40-50 °ɋ. 
Ɏɬɨɪɫɨɞɟɪɠɚɳɢɟ ɤɨɦɩɥɟɤɫɵ ɛɟɪɢɥɥɢɹ, ɠɟɥɟɡɚ, ɤɪɟɦɧɢɹ ɩɟɪɟɯɨɞɹɬ ɜ 
ɪɚɫɬɜɨɪ, ɜ ɧɟɪɚɫɬɜɨɪɢɦɨɣ ɱɚɫɬɢ ɨɫɬɚɸɬɫɹ ɮɬɨɪɢɫɬɵɟ ɫɨɥɢ ɤɚɥɶɰɢɹ ɢ 
ɚɥɸɦɢɧɢɹ. ɉɨɫɥɟ ɮɢɥɶɬɪɚɰɢɢ ɩɪɨɜɨɞɹɬ ɨɫɚɠɞɟɧɢɟ ɩɪɢɦɟɫɟɣ (Fe, Si, Al) 
ɚɦɦɢɚɱɧɨɣ ɜɨɞɨɣ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɩɪɢɦɟɫɟɣ ɩɪɢ 
ɨɫɚɠɞɟɧɢɢ ɭɪɨɜɟɧɶ ɪɇ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 8 ɜɨ ɢɡɛɟɠɚɧɢɟ ɝɢɞɪɨɥɢɡɚ 
BeF4

2- ɢɨɧɚ ɢ ɨɫɚɠɞɟɧɢɢ ȼɟ(Ɉɇ)2. 
Ɉɬɮɢɥɶɬɪɨɜɚɧɧɵɣ ɛɟɪɢɥɥɢɣɫɨɞɟɪɠɚɳɢɣ ɪɚɫɬɜɨɪ ɞɚɥɟɟ ɭɩɚɪɢɜɚɸɬ ɞɨ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ (NH4)2BeF4. Ɏɬɨɪɛɟɪɢɥɥɚɬ ɚɦɦɨɧɢɹ ɞɚɥɟɟ ɫɭɲɢɬɫɹ ɢ 
ɩɪɨɤɚɥɢɜɚɟɬɫɹ ɩɪɢ 700 °ɋ. Ɉɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɩɪɨɤɚɥɤɟ ɝɚɡɨɨɛɪɚɡɧɵɟ NH3 

ɢ HF ɫɨɪɛɢɪɭɸɬɫɹ ɜɨɞɨɣ. Ⱦɚɧɧɵɣ ɪɚɫɬɜɨɪ ɢɫɩɨɥɶɡɭɸɬ ɞɚɥɟɟ ɞɥɹ 
ɪɟɝɟɧɟɪɚɰɢɢ ɮɬɨɪɢɪɭɸɳɟɝɨ ɚɝɟɧɬɚ – NH4F. ɉɪɨɞɭɤɬɨɦ ɩɪɨɤɚɥɤɢ ɹɜɥɹɟɬɫɹ 
ɮɬɨɪɢɞ ɛɟɪɢɥɥɢɹ – BeF2, ɤɨɬɨɪɵɣ ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ 
ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɛɟɪɢɥɥɢɹ. 
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ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 
1. ɏɢɦɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɪɟɞɤɢɯ ɢ ɪɚɫɫɟɹɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɱ.I. ɉɨɞ 

ɪɟɞ. Ʉ.Ⱥ.Ȼɨɥɶɲɚɤɨɜɚ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ. ɂɡɞ.2-ɟ, ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. 
Ɇ.: «ȼɵɫɲɚɹ ɲɤɨɥɚ», 1976. – ɫ.192-204. 

 
ɍȾɄ 661.487; 66.011 

ɇȺɍɑɇɕȿ ɈɋɇɈȼɕ ɊȺɁȾȿɅȿɇɂə ȼɈȾɕ ɂ ɎɌɈɊɂȾȺ 
ȼɈȾɈɊɈȾȺ ȼɈɋɋɌȺɇɈȼɅȿɇɂȿɆ ȼɈȾɕ ɍȽɅȿɊɈȾɈɆ ɉɊɂ 

ȼɕɋɈɄɈɃ ɌȿɆɉȿɊȺɌɍɊȿ 
Ⱦ.ɋ. ɉɚɲɤɟɜɢɱ1, ɋ.Ⱥ. Ɇɚɪɤɨɜ1, Ⱦ.Ⱥ. Ɇɭɯɨɪɬɨɜ2,  

ɘ.ɂ. Ⱥɥɟɤɫɟɟɜ2, ȼ.Ȼ. ɉɟɬɪɨɜ2 

Pashkevich-DS@yandex.ru 
1 ɎȽȺɈɍ ȼɈ «ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ» 

2 ɈɈɈ «ɇɨɜɵɟ ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɞɭɤɬɵ» 
 

ɉɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɨɛɟɞɧɺɧɧɨɝɨ ɝɟɤɫɚɮɬɨɪɢɞɚ ɭɪɚɧɚ (ɈȽɎɍ) ɦɟɬɨɞɨɦ 
ɩɢɪɨɝɢɞɪɨɥɢɡɚ ɧɚ ɭɫɬɚɧɨɜɤɟ W-ɗɏɁ ɧɚ ɈȺɈ «ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ 
ɨɛɴɟɞɢɧɟɧɢɟ «ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɣ ɡɚɜɨɞ» ɨɛɪɚɡɭɟɬɫɹ ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ 
ɮɬɨɪɢɞɚ ɜɨɞɨɪɨɞɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɩɨɫɥɟɞɧɟɝɨ 70 ɦɚɫɫ.%. ɉɪɢ 
ɪɟɤɬɢɮɢɤɚɰɢɢ ɷɬɨɣ ɫɦɟɫɢ ɩɨɥɭɱɚɸɬ ɛɟɡɜɨɞɧɵɣ ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ (ȻɎȼ) 
ɢ ɚɡɟɨɬɪɨɩɧɵɣ 40%-ɣ ɪɚɫɬɜɨɪ ɮɬɨɪɢɞɚ ɜɨɞɨɪɨɞɚ ɜ ɜɨɞɟ. 

Ⱦɥɹ ɡɚɦɵɤɚɧɢɹ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɧɨɝɨ ɰɢɤɥɚ ɩɨ ɮɬɨɪɭ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ 
ɈȽɎɍ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɚɬɶ ȻɎȼ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɮɬɨɪɚ. ɉɨɷɬɨɦɭ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɥɭɱɟɧɢɹ ȻɎȼ ɢɡ 
ɟɝɨ ɚɡɟɨɬɪɨɩɧɵɯ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. 

Ɉɫɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ȻɎȼ ɢɡ ɟɝɨ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɦɨɠɟɬ 
ɫɬɚɬɶ ɪɟɚɤɰɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɨɞɵ ɭɝɥɟɪɨɞɨɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɵɲɟ 
1000Ʉ, ɤɨɬɨɪɭɸ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɜɨɞɹɧɨɝɨ ɝɚɡɚ: 

ɋɬɜ + H2O ɝɚɡ ĺ COɝɚɡ + H2 ɝɚɡ . (1) 
Ɉɫɧɨɜɧɵɦ ɜɨɩɪɨɫɨɦ, ɤɨɬɨɪɵɣ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ, ɹɜɥɹɟɬɫɹ ɩɨɜɟɞɟɧɢɟ ɮɬɨɪɢɞɚ ɜɨɞɨɪɨɞɚ ɩɪɢ 
ɭɤɚɡɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɭɝɥɟɪɨɞɚ.  

Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɜɵɛɨɪɤɚ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢ ɭɫɬɨɣɱɢɜɵɯ 
ɜɟɳɟɫɬɜ ɜ ɫɢɫɬɟɦɟ ɷɥɟɦɟɧɬɨɜ C-H-F-O, ɜ ɤɨɬɨɪɭɸ ɜɨɲɥɢ CF4, COF2, CO, 
CO2, H2O, H2, CH4, H2. Ɏɬɨɪɢɫɬɵɣ ɭɝɥɟɪɨɞ ɛɵɥ ɢɫɤɥɸɱɺɧ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ, 
ɬ.ɤ. ɜɵɲɟ 500ɨɋ ɨɧ ɪɚɡɥɚɝɚɟɬɫɹ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɬɟɬɪɚɮɬɨɪɢɞɚ ɭɝɥɟɪɨɞɚ. 

Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɪɚɫɱɺɬɚɦɢ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɟɞɢɧɫɬɜɟɧɧɵɦ 
ɭɫɬɨɣɱɢɜɵɦ ɮɬɨɪɢɞɨɦ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪɵ 1000-2000Ʉ ɹɜɥɹɟɬɫɹ 
ɮɬɨɪɢɞ ɜɨɞɨɪɨɞɚ, ɢ CF4 ɢ COF2 ɛɵɥɢ ɢɫɤɥɸɱɟɧɵ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ. 

Ɍɚɤɠɟ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɪɚɫɱɺɬɨɜ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ 
ɨɛɥɚɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ (1500-2000Ʉ) ɜ ɤɨɬɨɪɨɣ ɭɫɬɨɣɱɢɜɵɦɢ ɩɪɨɞɭɤɬɚɦɢ 


