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Сɜɨɣɫɬɜɚ ɭɝɥɟɪɨɞɧɵх кɨмɩɨɡɢɰɢɨɧɧɵх мɚɬɟɪɢɚɥɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɬɪɭкɬɭɪɨɣ 

мɚɬɟɪɢɚɥɚ, кɨɬɨɪɚɹ хɚɪɚкɬɟɪɢɡɭɟɬɫɹ ɪɚɫɩɨɥɨɠɟɧɢɟм ɚɪмɢɪɭɸɳɢх ɜɨɥɨкɨɧ, ɢх 
ɨɛɴɟмɧɵм ɫɨɞɟɪɠɚɧɢɟм ɢ ɩɨɪɢɫɬɨɫɬɶɸ. ɉɨɜɵɲɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɞɚɧɧɵх мɚɬɟɪɢɚɥɨɜ 
ɞɨɫɬɢɝɚɟɬɫɹ ɡɚɩɨɥɧɟɧɢɟм ɢх ɩɨɪɢɫɬɨɣ ɫɬɪɭкɬɭɪɵ ɩɢɪɨɥɢɬɢɱɟɫкɢм ɭɝɥɟɪɨɞɨм ɫ 
ɩɪɢмɟɧɟɧɢɟм мɟɬɨɞɨɜ ɝɚɡɨɮɚɡɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ. Ʉ ɱɢɫɥɭ ɝɚɡɨɮɚɡɧɵх мɟɬɨɞɨɜ ɨɬɧɨɫɹɬɫɹ 
ɢɡɨɬɟɪмɢɱɟɫкɨɟ ɢ ɬɟɪмɨɝɪɚɞɢɟɧɬɧɨɟ ɭɩɥɨɬɧɟɧɢɟ Д1,2Ж. 

ȼ ɪɚɛɨɬɟ ɢɡɭɱɚɥɢ ɮɨɪмɢɪɨɜɚɧɢɹ ɩɥɨɬɧɨɫɬɢ ɭɝɥɟɪɨɞɧɵх кɨмɩɨɡɢɰɢɨɧɧɵх 
мɚɬɟɪɢɚɥɨɜ ɜ ɭɫɥɨɜɢɹх ɬɟɪмɨɝɪɚɞɢɟɧɬɧɨɝɨ мɟɬɨɞɚ ɭɩɥɨɬɧɟɧɢɹ, кɨɬɨɪɵɣ 
хɚɪɚкɬɟɪɢɡɭɟɬɫɹ ɩɟɪɟмɟɧɧɵм ɬɟмɩɟɪɚɬɭɪɧɵм ɩɨɥɟм ɩɨ ɢх ɬɨɥɳɢɧɟ. 

ɍɝɥɟɪɨɞɧɵɣ кɨмɩɨɡɢɰɢɨɧɧɵɣ мɚɬɟɪɢɚɥ ɩɪɟɞɫɬɚɜɥɹɥɢ ɜ ɜɢɞɟ ɩɥɚɫɬɢɧɵ ɬɨɥɳɢɧɨɣ  
ɫ ɰɢɥɢɧɞɪɢɱɟɫкɢмɢ ɩɨɪɚмɢ, ɢмɟɸɳɢмɢ ɷɮɮɟкɬɢɜɧɵɣ ɪɚɞɢɭɫ Ыɷɮ ɢ ɧɚɩɪɚɜɥɟɧɧɵмɢ 
ɩɟɪɩɟɧɞɢкɭɥɹɪɧɵмɢ к ɩɨɜɟɪхɧɨɫɬɢ мɚɬɟɪɢɚɥɚ. ɉɪɢ ɷɬɨм, ɩɨɜɟɪхɧɨɫɬɶ мɚɬɟɪɢɚɥɚ ɫ 
кɨɨɪɞɢɧɚɬɨɣ б = 0 ɧɚɝɪɟɬɚ ɞɨ ɬɟмɩɟɪɚɬɭɪɵ Ɍȼ, ɚ ɩɨɜɟɪхɧɨɫɬɶ ɫ кɨɨɪɞɢɧɚɬɨɣ б =  
ɨмɵɜɚɟɬɫɹ ɪɟɚкɰɢɨɧɧɵм ɝɚɡɨм (мɟɬɚɧɨм) ɫ ɬɟмɩɟɪɚɬɭɪɨɣ ɌȽ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟмɩɟɪɚɬɭɪɵ ɩɨ ɬɨɥɳɢɧɟ ɩɥɚɫɬɢɧɵ ɨɩɢɫɵɜɚɥɢ ɨɞɧɨмɟɪɧɵм 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵм ɭɪɚɜɧɟɧɢɟм ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢмɢ кɪɚɟɜɵмɢ 
ɭɫɥɨɜɢɹмɢ 

c T/ = ( T/x)x      (1) 
ɍɪɚɜɧɟɧɢɟ (1) ɞɨɩɨɥɧɹɥɢ кɪɚɟɜɵмɢ ɭɫɥɨɜɢɹмɢŚ 

T(x = 0) = TB ;       (2) 
[ (T/x)] (x = ) = (TH – TȽ) ;      (3) 

T(0,x) = T0       (4) 
ɝɞɟ ɫ – ɬɟɩɥɨɟмкɨɫɬɶ ɭɝɥɟɪɨɞɧɨɝɨ кɨмɩɨɡɢɰɢɨɧɧɨɝɨ мɚɬɟɪɢɚɥɚ, кȾɠ/(кɝɄ)ś  – 

ɩɥɨɬɧɨɫɬɶ ɭɝɥɟɪɨɞɧɨɝɨ кɨмɩɨɡɢɰɢɨɧɧɨɝɨ мɚɬɟɪɢɚɥɚ, ɝ/м3; T, Ɍ0 – ɧɚɱɚɥɶɧɚɹ ɢ ɬɟкɭɳɚɹ 
ɬɟмɩɟɪɚɬɭɪɚ кɨмɩɨɡɢɰɢɨɧɧɨɝɨ мɚɬɟɪɢɚɥɚ, Ʉ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨś х,  – ɬɟкɭɳɢɟ ɥɢɧɟɣɧɚɹ, 
м, ɢ ɜɪɟмɟɧɧɚɹ кɨɨɪɞɢɧɚɬɵ, ɫ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨś  – кɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
кɨмɩɨɡɢɰɢɨɧɧɨɝɨ мɚɬɟɪɢɚɥɚ, ȼɬ/(мɄ)ś  – кɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ кɨɧɜɟкɰɢɟɣ, 
ȼɬ/(м2Ʉ). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɭɝɥɟɪɨɞɧɨɝɨ кɨмɩɨɡɢɰɢɨɧɧɨɝɨ мɚɬɟɪɢɚɥɚ, 
ɡɚɜɢɫɹɳɢɣ ɨɬ ɢɡмɟɧɟɧɢɹ ɟɝɨ ɩɨɪɢɫɬɨɫɬɢ, ɫ ɭɱɟɬɨм ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ Д3Ж мɨɠɧɨ 
ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ ɫɨɨɬɧɨɲɟɧɢɣ 

 = к0/ + пу(1 – 0/),      (5) 
ɝɞɟ к, ɩɭ – кɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɩɨɪɢɫɬɨɝɨ кɨмɩɨɡɢɰɢɨɧɧɨɝɨ 

мɚɬɟɪɢɚɥɚ ɢ ɩɢɪɨɥɢɬɢɱɟɫкɨɝɨ ɭɝɥɟɪɨɞɚ, ȼɬ/(мɄ), ɫɨɨɬɜɟɬɫɬɜɟɧɧɨś 0 – ɧɚɱɚɥɶɧɚɹ 
мɚɫɫɨɜɚɹ ɩɥɨɬɧɨɫɬɶ ɩɨɪɢɫɬɨɝɨ кɨмɩɨɡɢɰɢɨɧɧɨɝɨ мɚɬɟɪɢɚɥɚ, кɝ/м3. 

ɍɪɚɜɧɟɧɢɟ (1) ɫ ɭɱɟɬɨм ɫɨɨɬɧɨɲɟɧɢɹ (5) ɢмɟɟɬ ɜɢɞŚ 
c T/ = 0/  [к (/l  T/l) +  2

T/l
2],    (6) 

ɝɞɟ    = к – пу(1 – 0/). 
Ɂɚɞɚɱɭ ɨ ɞɢɮɮɭɡɢɢ ɪɟɚкɰɢɨɧɧɨɝɨ ɝɚɡɚ ɜ ɩɨɪɭ ɫ ɭɱɟɬɨм ɟɝɨ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɟɟ 

ɩɨɜɟɪхɧɨɫɬɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɩɢɪɨɥɢɬɢɱɟɫкɨɝɨ ɭɝɥɟɪɨɞɚ ɩɪɟɞɫɬɚɜɥɹɥɢ ɜ ɜɢɞɟ ɫɢɫɬɟмɵ 
ɭɪɚɜɧɟɧɢɣ 
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1/D  C/ = 2

C/x
2 +   C/x – 2k/rэɮ  D  exp [(–E/RT)  exp (x) – 1,5 x]  C = 0    (7) 

C() (x = ) = C;       (8) 
C(x,0) = C

 ;        (9) 
-DН  C/x = m  (C – C0),       (10) 

ɝɞɟ С0 – кɨɧɰɟɧɬɪɚɰɢɹ ɪɟɚкɰɢɨɧɧɨɝɨ ɝɚɡɚ (мɟɬɚɧɚ) ɜ ɪɟɚкɬɨɪɟ, кɝ/м3; С, Cɉ – 
кɨɧɰɟɧɬɪɚɰɢɹ мɟɬɚɧɚ ɜ ɩɨɪɟ ɢ ɜɨɡɥɟ ɩɨɜɟɪхɧɨɫɬɢ кɨмɩɨɡɢɰɢɨɧɧɨɝɨ мɚɬɟɪɢɚɥɚ, кɝ/м3, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨś D – кɨɷɮɮɢɰɢɟɧɬ ɞɢɮɮɭɡɢɢ ɪɟɚкɰɢɨɧɧɨɝɨ ɝɚɡɚ, м2/ɫś m – кɨɷɮɮɢɰɢɟɧɬ 
ɫкɨɪɨɫɬɢ мɚɫɫɨɩɟɪɟɞɚɱɢ, м/ɫś ȿ – ɷɧɟɪɝɢɹ ɚкɬɢɜɚɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɩɢɪɨɥɢɬɢɱɟɫкɨɝɨ 
ɭɝɥɟɪɨɞɚ, кȾɠ/кɝś R – ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ, кȾɠ(мɨɥɶɄ)ś  = 1/  ln 
(TB/TH); Dɇ – кɨɷɮɮɢɰɢɟɧɬ ɞɢɮɮɭɡɢɢ ɪɟɚкɰɢɨɧɧɨɝɨ ɝɚɡɚ ɩɪɢ ɬɟмɩɟɪɚɬɭɪɟ Ɍɇ, м2/ɫ. 

ɂɡмɟɧɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɩɨ ɬɨɥɳɢɧɟ ɭɝɥɟɪɨɞɧɨɝɨ кɨмɩɨɡɢɰɢɨɧɧɨɝɨ мɚɬɟɪɢɚɥɚ 
ɨɩɢɫɵɜɚɥɢ ɭɪɚɜɧɟɧɢɟм 

-  d/dx = k  Si  C      (11) 
ɫ ɝɪɚɧɢɱɧɵм ɭɫɥɨɜɢɟм 

 (x = ) = 0.       (12) 
ɝɞɟ  – ɫкɨɪɨɫɬɶ ɪɨɫɬɚ ɩɢɪɨɥɢɬɢɱɟɫкɨɝɨ ɭɝɥɟɪɨɞɚ, м/ɫś k – кɨɧɫɬɚɧɬɚ ɫкɨɪɨɫɬɢ 

ɨɛɪɚɡɨɜɚɧɢɹ ɩɢɪɨɥɢɬɢɱɟɫкɨɝɨ ɭɝɥɟɪɨɞɚ, м/ɫ. 
ɍɞɟɥɶɧɚɹ ɪɟɚкɰɢɨɧɧɚɹ ɩɨɜɟɪхɧɨɫɬɶ ɩɨɪ ɭɝɥɟɪɨɞɧɨɝɨ кɨмɩɨɡɢɰɢɨɧɧɨɝɨ мɚɬɟɪɢɚɥɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟм 
Si = 2(и – )/ rэɮ  и       (13) 

ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜкɢ ɜɵɪɚɠɟɧɢɹ (13) ɜ ɭɪɚɜɧɟɧɢɟ (11) ɩɨɥɭɱɚɸɬ 
-  d/dx = 2(и – )  k  C/rэɮ  и      . (14) 

ɝɞɟ и – ɢɫɬɢɧɧɚɹ мɚɫɫɨɜɚɹ ɩɥɨɬɧɨɫɬɶ ɭɝɥɟɪɨɞɧɨɝɨ кɨмɩɨɡɢɰɢɨɧɧɨɝɨ мɚɬɟɪɢɚɥɚ, 
кɝ/м3. 

Ɋɟɲɟɧɢɟ ɫɢɫɬɟмɵ ɭɪɚɜɧɟɧɢɣ (1)-(14) ɨɫɭɳɟɫɬɜɥɹɥɢ ɱɢɫɥɟɧɧɵмɢ мɟɬɨɞɚмɢ. 
Ⱥɥɝɨɪɢɬм ɪɚɫɱɟɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟмɩɟɪɚɬɭɪɵ ɩɨ ɬɨɥɳɢɧɟ 
ɭɩɥɨɬɧɹɟмɨɝɨ ɭɝɥɟɪɨɞɧɨɝɨ кɨмɩɨɡɢɰɢɨɧɧɨɝɨ мɚɬɟɪɢɚɥɚ, ɢɡмɟɧɟɧɢɹ кɨɧɰɟɧɬɪɚɰɢɢ 
ɪɟɚкɰɢɨɧɧɨɝɨ ɝɚɡɚ ɩɨ ɬɨɥɳɢɧɟ ɫɬɟɧкɢ ɞɚɧɧɨɝɨ мɚɬɟɪɢɚɥɚ ɢ ɟɝɨ ɩɥɨɬɧɨɫɬɢ. 

Ɍɟɫɬɨɜɵɟ ɪɚɫɱɟɬɵ ɜɵɩɨɥɧɹɥɢ ɞɥɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɫɥɟɞɭɸɳɟɝɨ ɫɨɫɬɚɜɚŚ 96,30 % 
Сɇ4ś 0,50 % С2ɇ6ś 0,35 % С3ɇ8ś 0,05 % С4ɇ10ś 2,0 % ɇ2; 0,80 % N2 ɩɪɢ ɧɚɱɚɥɶɧɨɣ 
ɩɥɨɬɧɨɫɬɢ кɚɪɛɨɧɢɡɨɜɚɧɧɨɝɨ ɭɝɥɟɩɥɚɫɬɢкɚ 0 = 1,09 ɝ/ɫм3. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɭɝɥɟɪɨɞɧɨɝɨ кɨмɩɨɡɢɰɢɨɧɧɨɝɨ мɚɬɟɪɢɚɥɚ 
ɩɥɨɬɧɨɫɬɶ ɧɚ 3…4 % ɧɢɠɟ, ɱɟм ɜ ɨɛɥɚɫɬɢ ɨɛɟɢх ɩɨɜɟɪхɧɨɫɬɟɣ, ɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɩɥɨɬɧɨɫɬɢ ɩɨ ɟɝɨ ɬɨɥɳɢɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɟɡɭɥɶɬɚɬɚм ɪɚɛɨɬɵ Д2Ж. 

Ɋɟɡɭɥɶɬɚɬɵ ɷкɫɩɟɪɢмɟɧɬɚɥɶɧɵх ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɰɟɫɫɚ ɭɩɥɨɬɧɟɧɢɹ ɭɝɥɟɪɨɞɧɵх 
кɨмɩɨɡɢɰɢɨɧɧɵх мɚɬɟɪɢɚɥɨɜ ɜ ɫɪɟɞɟ мɟɬɚɧɚ ɩɨɞɬɜɟɪɞɢɥɢ ɞɨɫɬɚɬɨɱɧɭɸ ɬɨɱɧɨɫɬɶ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ мɨɞɟɥɢ. 
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