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Иɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɷɬɚɧɨɥɚ ɧɚ ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɢ ɪɚɡɪɚɛɨɬɤɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɚɫɱɟɬɚ ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ ɛɢɨɷɬɚɧɨɥɶɧɵɯ 

ɬɨɩɥɢɜ Е30 

Ɇ. Ⱥ. ȿɪɲɨɜ, ȿ. ȼ. Ƚɪɢɝɨɪɶɟɜɚ, ɂ. Ɏ. ɏɚɛɢɛɭɥɥɢɧ, ȼ. ȿ. ȿɦɟɥɶɹɧɨɜ 

E-mail: ershovma@vniinp.ru 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ (Ⱦɇɉ) ɫɦɟɫɟɣ ɷɬɚɧɨɥɚ ɜ ɞɢɚ-

ɩɚɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɬ 5 ɞɨ 85% ɦɚɫ. ɫ ɪɚɡɥɢɱɧɵɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ. ɇɚ ɨɫɧɨ-

ɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɡɪɚɛɨɬɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɫɱɟɬɚ ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɧɵɯ 

ɩɚɪɨɜ ɛɢɨɷɬɚɧɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ȿ30. Ⱦɥɹ ɪɚɫɱɟɬɚ Ⱦɇɉ ɛɢɨɷɬɚɧɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɫɨɝɥɚɫɧɨ ɩɪɟɞɥɚɝɚ-

ɟɦɨɣ ɦɨɞɟɥɢ, ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɨɥɶɤɨ ɪɟɡɭɥɶɬɚɬɵ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɭɝ-

ɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɨɫɬɚɜɚ ɬɨɩɥɢɜɚ. 

Ключевые слова: ɛɢɨɷɬɚɧɨɥ, ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ, ȿ30, ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ. 

 

Effect of ethanol on saturated vapor pressure of individual hydrocarbons and development of a math-

ematical model for calculating saturated vapor pressure of E30 bioethanol fuel 

M. A. ErsСШЯ, E. V. GrТРШr’ОЯК, I. F. KСКЛТЛЮХХТЧ, КЧН V. E. EЦОХ’вКЧШЯ 

The results of determination of saturated vapor pressure (SVP) of blends of ethanol in 5-85 wt. % concen-

trations with various individual hydrocarbons are reported. Based on these results, a mathematical model 

has been developed to calculate the SVP of E30 bioethanol fuel. For calculating the SVP of bioethanol 

fuel by this model, only results of chromatographic determination of hydrocarbon composition of the fuel 

can be used. 

Keywords: bioethanol, saturated vapor pressure, E30, mathematical model. 

 

 

ɋɢɧɬɟɡ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɧɨɜɨɣ ɫɜɟɪɯɳɟɥɨɱɧɨɣ ɚɥɤɢɥɮɟɧɨɥɶɧɨɣ 

ɩɪɢɫɚɞɤɢ ɤ ɦɨɬɨɪɧɵɦ ɦɚɫɥɚɦ 

ɂ. ȿ. ɋɟɥɟɡɧɟɜɚ, Ⱥ. ə. Ʌɟɜɢɧ, Ɉ. ȼ. ɂɜɚɧɨɜɚ, ȼ. ɉ. ȿɜɫɬɚɮɶɟɜ, ȿ. Ⱥ. Ʉɨɧɨɧɨɜɚ, Ƚ. Ʌ. Ɍɪɨɮɢɦɨɜɚ, Ƚ. 

Ⱥ. Ȼɭɞɚɧɨɜɫɤɚɹ 

E-mail: laboratoria-95@mail.ru 

ɋ ɰɟɥɶɸ ɭɥɭɱɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɦɨɬɨɪɧɵɯ ɦɚɫɟɥ ɛɵɥɚ ɫɢɧɬɟɡɢɪɨɜɚɧɚ ɜɵɫɨɤɨɷɮ-

ɮɟɤɬɢɜɧɚɹ ɚɥɤɢɥɮɟɧɨɥɶɧɚɹ ɩɪɢɫɚɞɤɚ ȼ-7140 ɫ ɭɪɨɜɧɟɦ ɳɟɥɨɱɧɨɫɬɢ 400 ɦɝ ɄɈɇ/ɝ. ɉɨɤɚɡɚɧɨ, ɱɬɨ 

ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɢ ɧɟɤɨɬɨɪɵɦ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɩɪɢɫɚɞɤɚ ȼ-7140 ɩɪɟɜɨɫɯɨɞɢɬ 

ɬɨɜɚɪɧɵɣ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɥɤɢɥɮɟɧɨɥɹɬ ɢ ɡɚɪɭɛɟɠɧɵɣ ɚɧɚɥɨɝ ȺDɏ 410. ɉɪɟɜɨɫɯɨɞɧɵɟ ɮɭɧɤɰɢɨ-

ɧɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɩɪɢɫɚɞɤɢ ɨɛɭɫɥɨɜɥɟɧɵ ɜɵɫɨɤɢɦɢ ɳɟɥɨɱɧɨɫɬɶɸ ɢ ɤɨɥɥɨɢɞɧɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ, ɚ 

ɬɚɤɠɟ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɚɤɬɢɜɧɨɝɨ ɜɟɳɟɫɬɜɚ. 

Ключевые слова: ɩɪɢɫɚɞɤɚ ɤ ɦɨɬɨɪɧɵɦ ɦɚɫɥɚɦ, ɫɜɟɪɯɳɟɥɨɱɧɨɣ ɚɥɤɢɥɮɟɧɨɥɹɬ, ɚɧɬɢɨɤɢɫɥɢɬɟɥɶ-

ɧɵɟ ɫɜɨɣɫɬɜɚ, ɚɧɬɢɧɚɝɚɪɧɵɟ ɫɜɨɣɫɬɜɚ, ɤɨɥɥɨɢɞɧɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ. 

 



Synthesis and study of performance properties of a new superalkaline alkylphenol additive for motor 

oils 

I. E. Selezneva, A. Ya. LОЯТЧ, O. V. IЯКЧШЯК, V. P. EЯsЭКП’ОЯ. E. A. Kononova, G. L. Trofimova, and G. 

A. Budanovskaya 

A highly effective alkylphenol additive, V-7140, with alkali level of 400 mg KOH/g was synthesized to 

improve the performance properties of motor oils. It is shown that in functional and some physicochemi-

cal properties the V-7140 additive is superior to domestic commercial alkylphenol and its foreign analog 

ADX 410. The excellent functional properties of the additive stem from its high alkalinity and colloid 

stability as well as higher content of active matter. 

Keywords: additive for motor oils, superalkaline alkylphenol, antisludging properties, antisooting proper-

ties, colloid stability. 

 

 

Ȼɢɦɟɬɚɥɥɢɱɟɫɤɢɟ NТ-Mo ɫɭɥɶɮɢɞɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɧɚ ɨɫɧɨɜɟ ɦɟɡɨɩɨɪɢɫɬɨɝɨ ɚɥɸɦɨɫɢɥɢɤɚ-

ɬɚ Al-HMS ɜ ɝɢɞɪɨɤɪɟɤɢɧɝɟ ɫɥɚɧɰɟɜɨɣ ɧɟɮɬɢ 

ɗ. Ⱥ. Ʉɚɪɚɯɚɧɨɜ, Ⱥ. ȼ. ȼɭɬɨɥɤɢɧɚ, ɋ. ȼ. Ʉɚɪɞɚɲɟɜ, ɘ. ɋ. Ʉɚɪɞɚɲɟɜɚ, ɋ. ȼ. ȿɝɚɡɚɪɶɹɧɰ, Ʉ. Ⱥ. ɋɭ-

ɩɪɚɧɤɨɜ, ɇ. Ⱥ. ɋɢɧɢɤɨɜɚ 

E-mail: kar@petrol.chem.msu.ru 

ɉɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɢ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɛɢɦɟɬɚɥɥɢɱɟɫɤɨɝɨ NТ-MШ ɫɭɥɶɮɢɞɧɨɝɨ ɤɚ-

ɬɚɥɢɡɚɬɨɪɚ ɧɚ ɨɫɧɨɜɟ ɦɟɡɨɩɨɪɢɫɬɨɝɨ ɚɥɸɦɨɫɢɥɢɤɚɬɚ AХ-HMS ɫ ɫɨɨɬɧɨɲɟɧɢɟɦ SТ/AХ=5 ɜ ɝɢɞɪɨɤɪɟ-

ɤɢɧɝɟ ɫɥɚɧɰɟɜɨɣ ɧɟɮɬɢ ɜ ɪɟɤɬɨɪɟ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ. ɂɫɫɥɟɞɨɜɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶ 

ɚɤɬɢɜɧɨɫɬɢ ɢ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ NТS-MoS2/Al-HMS (SТ/AХ=5) ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ. 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɭɤɚɡɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 330–400°ɋ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜɨɞɨɪɨɞɚ 5 

Ɇɉɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɨɧɜɟɪɫɢɸ ɬɹɠɟɥɨɣ ɱɚɫɬɢ ɫɥɚɧɰɟɜɨɣ ɧɟɮɬɢ ɜ ɬɨɩɥɢɜɧɵɟ ɮɪɚɤɰɢɢ ɫ ɜɵɫɨɤɨɣ 

ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ ɩɨ ɫɪɟɞɧɢɦ ɞɢɫɬɢɥɥɹɬɚɦ ɢ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɠɢɞɤɢɯ ɩɪɨɞɭɤ-

ɬɚɯ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɧɚ 78%. 

Ключевые слова: ɝɢɞɪɨɤɪɟɤɢɧɝ, ɝɢɞɪɨɨɱɢɫɬɤɚ, ɦɟɡɨɩɨɪɢɫɬɵɟ ɦɚɬɟɪɢɚɥɵ, ɫɥɚɧɰɟɜɚɹ ɧɟɮɬɶ. 

 

Bimetallic Ni-Mo sulfide catalysts based on mesoporous aluminosilicate (Al-HMS) in shale oil hy-

drocracking 

л. A. KКrКФСКЧШЯ, A. V. VЮЭШХФТЧК, S. V. KКrНКsСОЯ, ВЮ. S. KКrНКsСОЯК, S. V. EРКгКr’вКЧЭs, K. A. Su-

prankov, and N. A. Sinikova 

Investigations of activity and selectivity of bimetallic Ni-Mo sulfide catalysts based on mesoporous alu-

minosilicate (Al-HMS) with Si/Al ratio of 5 in shale oil hydrocracking were conducted in a reactor with a 

fixed catalyst bed. The dependence of the activity and selectivity of the catalyst NiS-MoS2/Al-HMS 

(Si/Al = 5) on the temperature of the process was studied. It is shown that in the 330-400ºC rКЧРО КЧН Юn-

der 5 MPa hydrogen pressure this catalyst facilitates conversion of heavy fraction of the shale oil to fuel 



fractions having high selectivity with respect to middle distillate and reduces sulfur content in liquid hy-

drocracking products by 78%. 

Keywords: hydrocracking, hydrofining, mesoporous materials, shale oil. 

 

 

Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɨɛɪɚɡɨɜɚɧɢɹ ɢɡɨɦɟɪɨɜ ɋ8 ɜ ɩɪɨɰɟɫɫɟ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɢɡɨɛɭɬɚɧɚ 

ɨɥɟɮɢɧɚɦɢ 

ɘ. Ⱥ. ɏɚɦɡɢɧ, Ɋ. Ɋ ɒɢɪɢɹɡɞɚɧɨɜ, ȿ. Ɏ. Ɍɪɚɩɟɡɧɢɤɨɜɚ, Ⱥ. Ɋ. Ⱦɚɜɥɟɬɲɢɧ, Ɉ. ɇ. Ɇɚɯɦɭɬɨɜɚ, 
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ɉɪɟɞɫɬɚɜɥɟɧɵ ɩɪɨɰɟɫɫ ɢ ɪɟɡɭɥɶɬɚɬɵ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɪɦɨɛɚɪɢɱɟ-

ɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɢ ɢɧɮɨɪɦɚɬɢɜɧɨɣ ɦɨɞɟɥɢ ɨɛɪɚɡɨɜɚɧɢɹ ɢɡɨɦɟɪɨɜ ɋ8 ɜ ɩɪɨɰɟɫɫɟ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

ɢɡɨɛɭɬɚɧɚ ɨɥɟɮɢɧɚɦɢ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɢ ɚɧɚɥɢɡ ɜɟ-

ɪɨɹɬɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɣ ɜ ɢɧɬɟɪɜɚɥɟ ɞɚɜɥɟɧɢɹ 1–3 Ɇɉɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɞɚɜɥɟɧɢɢ ɛɨ-

ɥɟɟ 1 Ɇɉɚ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɷɧɟɪɝɢɢ Ƚɢɛɛɫɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ. 

Ключевые слова: ɚɥɤɢɥɢɪɨɜɚɧɢɟ, ɢɡɨɛɭɬɚɧ, ɨɥɟɮɢɧɵ, ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, 

ɤɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ, ɷɧɟɪɝɢɹ Ƚɢɛɛɫɚ 

 

Thermodynamic analysis of formation of c8 polymers in the process of isobutane alkylation by olefins 

Yu. A. Khamzin, R. R. Shriyazdanov, E. F. Trapeznikova, A. R. Davletshin, O. N. Makhmutova, F. Sh. 

VТХ’НКЧШЯ, U. B. UЦКsСОЯ, M. N. RКФСТЦШЯ, КЧН л. G. TОХвКsСОЯ 

The process and the results of thermodynamic analysis using thermobaric dependence and information 

model of C8 polymers formation in the process of isobutene alkylation by olefins are presented. Based on 

the obtained experimental data, the probability of occurrence of reactions in the 1-3 MPa pressure range is 

calculated and analyzed. It is shown that no significant change in Gibbs energy occurs at pressures above 

1 MPa. 

Keywords: alkylation, isobutene, olefins, thermodynamic parameters, equilibrium constant, Gibbs ener-

gy. 

 

 

Мɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɧɟɣɬɪɚɥɶɧɨ-ɫɭɥɶɮɢɬɧɵɯ ɳɟɥɨɤɨɜ ɫ ɩɨɥɭɱɟɧɢɟɦ ɥɢɝɧɨɫɭɥɶɮɨɧɚɬɧɵɯ ɛɭɪɨ-

ɜɵɯ ɪɟɚɝɟɧɬɨɜ 

Ⱥ. Ⱦ. Ȼɚɞɢɤɨɜɚ, ɂ. ɇ. Ʉɭɥɹɲɨɜɚ, Ɏ. ɏ. Ʉɭɞɚɲɟɜɚ, Ɇ. Ⱥ. ɐɚɞɤɢɧ, ȿ. ɋ. Ɇɨɪɬɢɤɨɜ, Ɋ. Ⱥ. əɥɚɥɨɜɚ 
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ɂɡɭɱɟɧ ɫɨɫɬɚɜ ɥɢɝɧɨɫɭɥɶɮɨɧɚɬɨɜ ɧɚɬɪɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɦɟɬɨɞɚɦɢ ɂɄ-ɫɩɟɤɬɪɨɦɟɬɪɢɢ 

ɢ ɤɨɧɞɭɤɬɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɨɩɪɟɞɟɥɟɧɚ ɜɨɡɦɨɠ-

ɧɨɫɬɶ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɹ ɥɢɝɧɨɫɭɥɶɮɨɧɚɬɚ ɧɟɣɬɪɚɥɶɧɨ-ɫɭɥɶɮɢɬɧɨɝɨ ɦɟɬɨɞɚ ɜɚɪɤɢ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟ-

ɧɢɹ ɛɭɪɨɜɵɯ ɪɟɚɝɟɧɬɨɜ ɫ ɭɥɭɱɲɟɧɧɵɦɢ ɤɚɱɟɫɬɜɟɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 



Ключевые слова: ɧɟɣɬɪɚɥɶɧɨ-ɫɭɥɶɮɢɬɧɵɣ ɳɟɥɨɤ, ɥɢɝɧɨɫɭɥɶɮɨɧɚɬ, ɂɄ-ɫɩɟɤɬɪɨɦɟɬɪɢɹ, 

ɤɨɧɞɭɤɬɨɦɟɬɪɢɱɟɫɤɨɟ ɬɢɬɪɨɜɚɧɢɟ, ɛɭɪɨɜɨɣ ɪɚɫɬɜɨɪ. 

 

Modification of neutral sulfite liquors with production of lignosulfonate drilling reagents 

A. D. Badikova, I. N. Kulyashova, F. Kh. Kudasheva, M. A. Tsadkin, E. S. Mortikov, and R. A. Yalalova 

The composition of sodium lignosulfonates of various manufacturers is studied by IR spectroscopy and 

conductometric titration. The feasibility of modification of lignosulfonate of neutral sulfite cooking for 

getting drilling reagents with improved quality characteristics is determined by comparative analysis. 

Keywords: neutral sulfite liquor, lignosulfonate, IR spectroscopy, conductometric titration, drilling fluid. 

 

 

Иɫɫɥɟɞɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢɡ ɬɹɠɟɥɨɣ 

ɹɪɟɝɫɤɨɣ ɧɟɮɬɢ 

ɇ. Ʉ. Ʉɨɧɞɪɚɲɟɜɚ, ȼ. ȼ. ȼɚɫɢɥɶɟɜ, Ⱥ. Ⱥ. Ȼɨɣɰɨɜɚ 
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ɂɫɫɥɟɞɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢɝɨɥɶɱɚɬɨɝɨ ɤɨɤɫɚ ɢɡ ɬɹɠɟɥɨɣ ɧɟɮɬɢ 

əɪɟɝɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. ɉɪɟɞɥɨɠɟɧɚ ɫɯɟɦɚ ɩɟɪɟɪɚɛɨɬɤɢ ɷɬɨɣ ɧɟɮɬɢ, ɜɤɥɸɱɚɸɳɚɹ ɩɪɨɰɟɫɫɵ ɞɟ-

ɚɫɮɚɥɶɬɢɡɚɰɢɢ, ɝɢɞɪɨɨɱɢɫɬɤɢ, ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ, ɞɟɦɟɬɚɥɥɢɡɚɰɢɢ ɢ ɬɟɪɦɨɞɟɫɬɪɭɤɬɢɜɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɢɥɢ ɝɚɡɢɮɢɤɚɰɢɢ. ɉɪɢɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɝɪɭɩɩɨɜɨɝɨ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɨɫɬɚɜɚ ɧɟɮɬɢ ɢ ɩɨɥɭɱɚɟɦɨɝɨ ɝɭɞɪɨɧɚ. 

Ключевые слова: ɬɹɠɟɥɚɹ ɧɟɮɬɶ, ɹɪɟɝɫɤɚɹ ɧɟɮɬɶ, ɢɝɨɥɶɱɚɬɵɣ ɤɨɤɫ, ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɹ, 

ɞɟɦɟɬɚɥɥɢɡɚɰɢɹ, ɡɚɦɟɞɥɟɧɧɨɟ ɤɨɤɫɨɜɚɧɢɟ. 

 

Study of feasibility of producing high-quality petroleum coke from heavy yarega oil 

N. K. KШЧНrКsСОЯК, V. V. VКsТХ’ОЯ, КЧН A. A. BШТЭsШЯК 

The feasibility of producing high-quality acicular coke from heavy Yarega oil is studied. A scheme that 

involves deasphalting, hydrofining, delayed coking, demetallation, and thermal degradation or gasifica-

tion is proposed for processing this oil. Also studied are the physicochemical properties and group hydro-

carbon composition of the oil and the obtained heavy resid. 

Keywords: heavy oil, Yarega oil, acicular coke, deasphalting, hydrofining, delayed coking, demetalla-

tion, gasification. 

 

 

ɍɜɟɥɢɱɟɧɢɟ ɜɵɯɨɞɚ ɫɜɟɬɥɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɩɪɢ ɩɨɦɨɳɢ ɚɤɬɢɜɚɰɢɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 
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ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɚɤɬɢɜɚɰɢɹ ɧɟɮɬɢ ɩɪɢ ɩɨɦɨɳɢ ɪɨɬɨɪɧɨ-ɩɭɥɶɫɚɰɢɨɧɧɨɝɨ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, 

ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɚɤɭɫɬɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɡɜɭɤɨɜɵɯ ɱɚɫɬɨɬ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 



ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɨɬɛɨɪ ɛɟɧɡɢɧɨɜɨɣ ɮɪɚɤɰɢɢ ɞɨ 

10% ɦɚɫ. ɨɬ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɟɟ ɜ ɢɫɯɨɞɧɨɦ ɧɟɮɬɹɧɨɦ ɫɵɪɶɟ. ȼɵɹɜɥɟɧɵ ɡɚɤɨɧɨɦɟɪɧɨ-

ɫɬɢ ɢɡɦɟɧɟɧɢɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

(ɩɥɨɬɧɨɫɬɶ, ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ, ɨɤɬɚɧɨɜɨɟ ɢ ɰɟɬɚɧɨɜɨɟ ɱɢɫɥɨ) ɛɟɧɡɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ 

ɮɪɚɤɰɢɣ, ɨɬɛɢɪɚɟɦɵɯ ɩɪɢ ɩɟɪɟɝɨɧɤɟ ɚɤɬɢɜɢɪɨɜɚɧɧɨɣ ɧɟɮɬɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɚɤɭɫɬɢɱɟ-

ɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɫɩɨɫɨɛɚ ɭɜɟ-

ɥɢɱɟɧɢɹ ɜɵɯɨɞɚ ɫɜɟɬɥɵɯ ɞɢɫɬɢɥɥɹɬɨɜ, ɩɭɬɟɦ ɚɤɬɢɜɚɰɢɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɚɤɭɫɬɢɱɟɫɤɢɦ ɜɨɡɞɟɣ-

ɫɬɜɢɟɦ. 

Ключевые слова: ɚɤɬɢɜɚɰɢɹ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ, ɪɨɬɨɪɧɨ-ɩɭɥɶɫɚɰɢɨɧɧɵɣ ɚɤɭɫɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ, 

ɜɵɯɨɞ ɫɜɟɬɥɵɯ ɮɪɚɤɰɢɣ. 

 

Increasing yield of light distillates by activation of oil stock 

R. F. KСКЦТНЮХХТЧ, KС. л. KСКrХКЦpТНТ, R. M. NТФЮХТЧ, A. V. SТЭКХШ, КЧН F. A. SСКrКП 

It is shown that activation of oil by a rotary pulsation acoustic device that generates acoustic vibration in a 

wide range of acoustic frequencies, depending on the intensity of acoustic impact, can help increase the 

yield of gasoline fraction up to 10 wt. % of its potential content in the original oil stock. The mechanisms 

of change in physicochemical properties, fractional composition, and quality parameters (density, refrac-

tive index, octane and cetane number, etc.) of gasoline and diesel fractions recovered by distillation of 

activated oil, depending on the conditions of acoustic impact, are ascertained. The studies demonstrated 

the feasibility of implementation of alternative method of enhancing yield of light distillates through acti-

vation of oil stock by acoustic impact. 

Keywords: activation of oil stock, rotary pulsation acoustic device, yield of light fractions. 

 

 

ȼɥɢɹɧɢɟ ɝɪɭɩɩɨɜɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɰɟɪɟɡɢɧɨɜ ɢ ɜɨɫɤɨɜ ɧɚ ɢɯ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɢ ɫɬɪɭɤ-

ɬɭɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 

ɗ. Ⱥ. Ⱥɥɟɤɫɚɧɞɪɨɜɚ, Ȼ. ȿ. Ʉɪɚɫɚɜɰɟɜ, Ⱥ. ɋ. Ⱥɛɭɛɚɤɚɪɨɜɚ, ɀ. Ɍ. ɏɚɞɢɫɨɜɚ 

E-mail: alex2e@yandex.ru 

ɂɫɫɥɟɞɨɜɚɧɵ ɝɪɭɩɩɨɜɨɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 

ɧɟɮɬɹɧɵɯ ɰɟɪɟɡɢɧɨɜ ɢ ɜɨɫɤɨɜ. ȼɵɹɜɥɟɧɚ ɨɩɪɟɞɟɥɹɸɳɚɹ ɪɨɥɶ ɢɯ ɧɨɪɦɚɥɶɧɨɣ ɭɝɥɟɜɨɞɨɪɨɞɧɨɣ ɫɨ-

ɫɬɚɜɥɹɸɳɟɣ ɤɚɤ ɧɨɫɢɬɟɥɹ ɩɪɨɱɧɨɫɬɢ. ɉɨɫɬɪɨɟɧɚ ɝɪɚɮɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɩɥɚɜɥɟɧɢɹ 

ɨɬ ɦɨɥɹɪɧɨɣ ɦɚɫɫɵ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɬɜɺɪɞɵɯ ɩɚɪɚɮɢɧɫɨɞɟɪɠɚɳɢɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 

ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɧɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯ ɢ ɧɟ ɨɛɪɚɡɭɸɳɢɯ ɤɨɦɩɥɟɤɫ ɫ ɤɚɪɛɚɦɢɞɨɦ. ɍɫɬɚ-

ɧɨɜɥɟɧɨ, ɱɬɨ ɫɪɟɞɧɹɹ ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɧɟɮɬɹɧɵɯ ɩɚɪɚɮɢɧɨɜ ɢ ɄɈ-

ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɰɟɪɟɡɢɧɨɜ ɢ ɜɨɫɤɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɦɭ ɜɵɫɨɤɨɩɥɚɜɤɨ-

ɦɭ ɞɥɢɧɧɨɰɟɩɨɱɟɱɧɨɦɭ ɧ-ɚɥɤɚɧɭ ɢɯ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɣ ɮɪɚɤɰɢɢ. 

Ключевые слова: ɧɟɮɬɹɧɨɣ ɰɟɪɟɡɢɧ, ɜɨɫɤ, ɩɚɪɚɮɢɧ, ɤɚɪɛɚɦɢɞɧɵɣ ɤɨɦɩɥɟɤɫ, ɫɬɪɭɤɬɭɪɧɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 



Effect of group chemical composition of cerezines and waxes on their thermal and structural-

mechanical properties 

л. A. AХОФsКЧНrШЯК, B. E. KrКsКЯЭsОЯ, A. S. AЛЮЛКФКrШЯК, КЧН ГС. T. KСКНТsШЯК 

The group chemical composition and thermal and physicomechanical properties of oil cerezines and wax-

es are studied. The decisive role of their normal hydrocarbon component as the strength bearer is estab-

lished. A graphical relationship of melting points with molar mass is constructed for commercial samples 

of solid paraffin-containing oil products and separated hydrocarbons that form and do not form complex 

with carbamide. It is shown that the average molar mass and the melting point of oil paraffins and com-

plex-forming hydrocarbons of cerezines and waxes correspond to very high-molecule, high-melting long-

chain n-alkane of their primary fraction. 

Keywords: oil cerezine, wax, paraffin, carbamide complex, structural-mechanical properties. 

 

 

Мɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɡɚɪɨɠɞɟɧɢɹ ɢ ɪɨɫɬɚ ɦɢɤɪɨɤɚɩɟɥɶ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɷɦɭɥɶ-

ɫɢɢ 
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Ɋɚɫɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɨɞɯɨɞɨɜ ɬɟɨɪɢɢ ɮɨɪɦɚɥɶɧɨɣ ɚɧɚɥɨɝɢɢ ɩɪɨɰɟɫɫɨɜ ɫɨ 

ɫɬɪɭɤɬɭɪɧɨɣ ɩɟɪɟɫɬɪɨɣɤɨɣ ɢɫɯɨɞɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɢɡɭɱɟɧɢɹ ɞɢɧɚɦɢɤɢ ɨɛɪɚɡɨɜɚɧɢɹ ɷɦɭɥɶɫɢɣ ɡɚ 

ɫɱɟɬ ɩɟɪɟɫɵɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɜɧɨɜɟɫɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ ɬɪɟɯɤɨɦɩɨɧɟɧɬɧɵɯ ɪɚɫɬɜɨɪɚɯ. 

Ɉɩɪɟɞɟɥɟɧɵ ɫɤɨɪɨɫɬɢ ɡɚɪɨɠɞɟɧɢɹ ɰɟɧɬɪɨɜ ɩɪɟɜɪɚɳɟɧɢɹ ɢ ɥɢɧɟɣɧɵɟ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɪɚɞɢɭɫɚ ɤɚ-

ɩɟɥɶ ɷɦɭɥɶɫɢɣ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɡɜɨɥɢɥɢ ɪɟɲɢɬɶ ɪɹɞ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɩɨ ɩɨɥɭɱɟɧɢɸ ɜɨ-

ɞɨɫɨɞɟɪɠɚɳɢɯ ɬɨɩɥɢɜɧɵɯ ɷɦɭɥɶɫɢɣ. 

Ключевые слова: ɷɦɭɥɶɫɢɹ, ɫɤɨɪɨɫɬɶ ɡɚɪɨɠɞɟɧɢɹ ɤɚɩɟɥɶ, ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɤɚɩɟɥɶ, ɬɪɟɯɤɨɦɩɨɧɟɧɬ-

ɧɚɹ ɫɢɫɬɟɦɚ, ɩɟɪɟɫɵɳɟɧɢɟ, ɮɨɪɦɚɥɶɧɚɹ ɚɧɚɥɨɝɢɹ ɩɪɨɰɟɫɫɨɜ. 

 

Procedure for Determining Rates of Generation and Growth of Microdroplets in Emulsion Formation 

Process 

Yu. A. Taran, E. A. Gordienko, A. L. Taran, and A. A. Sibiryakova 

The feasibility of application of approaches of the theory of formal analogy of processes with restructur-

ing of the original system for the study of the dynamics of emulsion formation due to supersaturation rela-

tive to equilibrium concentrations in ternary solutions is examined. The rates of generation of conversion 

centers and the linear rates of growth of emulsion droplet radius are determined. The obtained data helped 

solve a number of theoretical problems of producing water-containing fuel emulsions. 

Key words: emulsion, droplet generation rate, droplet growth rate, ternary system, supersaturation, for-

mal analogy of processes. 

 

 



Ȼɢɨɞɢɡɟɥɶ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɫɦɚɡɵɜɚɸɳɢɯ ɫɜɨɣɫɬɜ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟ-

ɪɵ 

ɉɷɧ Ⱦɷɫɢɧ 
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ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɞɨɛɚɜɨɤ ɛɢɨɞɢɡɟɥɹ ɤ ɧɟɮɬɹɧɨɦɭ ɞɢɡɟɥɶɧɨɦɭ ɬɨɩɥɢɜɭ ɧɚ ɷɦɢɫɫɢɸ ɡɚɝɪɹɡɧɹ-

ɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɢɡɧɨɫ ɬɪɭɳɢɯɫɹ ɩɨɜɟɪɯɧɨɫɬɟɣ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɦɨɞɟɥɢɪɨɜɚɥɢ ɜɩɪɵɫɤ ɛɢɨɞɢɡɟɥɹ ɜ 

ɤɚɧɚɥ ɞɢɡɟɥɹ. Ɂɚɬɟɦ ɩɪɨɜɨɞɢɥɢ ɬɪɢɛɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɬɚɤɬɧɨɝɨ ɦɟ-

ɬɨɞɚ ɲɚɪ–ɤɨɥɶɰɨ. Ⱥɧɚɥɢɡɢɪɨɜɚɥɢ ɞɢɚɦɟɬɪɵ ɩɹɬɟɧ ɢɡɧɨɫɚ ɢ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɧɨɫɚ ɩɚɪ ɬɪɟɧɢɹ. Ⱦɨ-

ɛɚɜɥɟɧɢɟ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɢɨɞɢɡɟɥɹ ɤ ɧɟɮɬɹɧɨɦɭ ɞɢɡɟɥɶɧɨɦɭ ɬɨɩɥɢɜɭ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟ-

ɫɬɜɟɧɧɨ ɭɦɟɧɶɲɢɬɶ ɬɪɟɧɢɟ ɢ ɢɡɧɨɫ ɜ ɭɫɥɨɜɢɹɯ ɝɪɚɧɢɱɧɨɣ ɫɦɚɡɤɢ. 

Ключевые слова: ɛɢɨɞɢɡɟɥɶ, ɞɢɡɟɥɶ, ɫɦɚɡɵɜɚɸɳɢɟ ɫɜɨɣɫɬɜɚ, ɢɡɧɨɫ. 

 

 

Biodiesel improves lubricity of low-sulfur petro-diesels 

De-Xing Peng 

Biodiesel fuel is attracting interest as an alternative fuel as environmental pollution increases and fossil 

fuel supply diminishes. Biodiesel is not only cleaner that petro-diesel, but also has high degradability and 

excellent lubricity. Since biodiesel has a very low sulfur content (0.002 wt. %), it is environment-friendly. 

The effect of biodiesel additive in fuel system of diesel engine for reducing pollutant emission and wear 

characteristics is studied experimentally. The analysis was performed in two steps. First, the injection of 

biodiesel into the diesel engine channel was simulated. Second, tribological experiments were performed 

using ball-on-ring contact method. The wear scar diameters and wear surfaces of the tribopairs were then 

analyzed. The wear experiments showed that a small addition of biodiesel to pure petro-diesel reduces 

friction and wear under boundary lubrication considerably. 

Keywords: biodiesel, diesel engine, additive, lubrication, wear. 

 

 

Иɫɫɥɟɞɨɜɚɧɢɟ ɦɟɬɨɞɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɦɧɨɝɨɫɬɚɞɢɣɧɨɝɨ ɝɢɞɪɨɪɚɡɪɵɜɚ ɩɥɚɫɬɚ 

ɏɷ Ⱥɧɶɥɷ, ɐɭ ɑɟɧɬɭɧɶ, Ʌɹɧ ɑɭɧ, ɑɠɚɧ ɏɷɜɷɧ, Ⱥɧ ɐɡɭɧɶ, ɑɠɭ Ⱦɚɜɷɣ 
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Ɍɟɯɧɨɥɨɝɢɹ ɛɭɪɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɨɥɭɱɢɥɚ ɛɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟ-

ɧɢɟ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫɥɚɧɰɟɜɨɝɨ ɝɚɡɚ. ȼ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɚ 

3D ɦɨɞɟɥɶ ɞɥɹ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɷɥ-

ɥɢɩɬɢɱɟɫɤɨɣ ɬɪɟɳɢɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɨɪɚɡɪɵɜɚ. ɉɪɨɢɡɜɨɞɹ ɪɚɫɱɟɬɵ ɩɨ ɞɚɧɧɨɣ ɦɨɞɟɥɢ, ɦɨɠɧɨ 

ɨɩɪɟɞɟɥɢɬɶ ɷɮɮɟɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɜɛɥɢɡɢ ɨɛɪɚɡɭɸɳɢɯɫɹ ɬɪɟɳɢɧ. 

Ключевые слова: ɝɢɞɪɨɪɚɡɪɵɜ ɩɥɚɫɬɚ, ɧɢɡɤɨɩɪɨɧɢɰɚɟɦɚɹ ɩɨɪɨɞɚ, ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɤɜɚɠɢɧɚ. 

 

 



Study of horizontal multi-stage fracturing method 

He Anle, Qu Chengtun, Liang Chong. Zhang Hewen, Yan Jun, and Zhu Dawei 

Horizontal well drilling technology has gained wide popularity in recent years, especially for developing 

low-porosity and low-permeability shale gas fields. In this paper, a 3D model is proposed for calculating 

process parameters based on the hypothesis of elliptic crack formation in the fracturing process. The ef-

fective pressure and stress distribution near the formed cracks can be determined by calculations by this 

model. 

Keywords: horizontal well, fracturing, low permeability 

 

 

Пɟɪɟɪɚɛɨɬɤɚ ɧɟɬɪɚɞɢɰɢɨɧɧɵɯ ɜɢɞɨɜ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɝɚɡɢɮɢɤɚɰɢɟɣ 

Ʌ. Ⱥ. Ƚɭɥɹɟɜɚ, ɇ. ə. ȼɢɧɨɝɪɚɞɨɜɚ, ȼ. Ⱥ. ɏɚɜɤɢɧ, Ƚ. ȼ. Ȼɢɬɢɟɜ 
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Ɉɞɧɚ ɢɡ ɩɪɨɛɥɟɦ ɫɨɜɪɟɦɟɧɧɨɣ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɜɹɡɚɧɚ ɫ ɜɨɜɥɟɱɟɧɢɟɦ 

ɜ ɩɟɪɟɪɚɛɨɬɤɭ ɧɟɬɪɚɞɢɰɢɨɧɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ — ɬɹɠɟɥɵɯ ɜɵɫɨɤɨɜɹɡɤɢɯ ɧɟɮɬɟɣ ɢ ɩɪɢɪɨɞɧɵɯ 

ɛɢɬɭɦɨɜ. Ƚɢɛɤɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɨɝɨ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ, ɭɜɟɥɢɱɟɧɢɟ ɜɵɯɨɞɚ ɫɜɟɬɥɵɯ ɞɢɫɬɢɥɥɹ-

ɬɨɜ ɢ ɩɨɜɵɲɟɧɢɟ ɢɯ ɤɚɱɟɫɬɜɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɪɦɢɱɟɫɤɢɯ ɢ ɤɚɬɚ-

ɥɢɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. Ƚɚɡɢɮɢɤɚɰɢɹ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ — ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɩɪɨɰɟɫɫ, ɨɛɟɫɩɟɱɢɜɚ-

ɸɳɢɣ ɩɨɥɭɱɟɧɢɟ ɫɢɧɬɟɡ-ɝɚɡɚ, ɩɪɢɝɨɞɧɨɝɨ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɧɟɮɬɢ, ɜɨɞɨɪɨɞɚ, ɩɪɨ-

ɞɭɤɬɨɜ ɧɟɮɬɟɯɢɦɢɢ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢɥɢ ɩɚɪɚ. ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɩɪɟɢɦɭɳɟ-

ɫɬɜɚ ɩɪɨɰɟɫɫɚ ɝɚɡɢɮɢɤɚɰɢɢ. Ɋɚɫɫɦɨɬɪɟɧɵ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɝɚɡɢɮɢɤɚɰɢɢ ɬɹ-

ɠɟɥɨɝɨ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɢ ɨɫɧɨɜɧɵɟ ɬɢɩɵ ɝɚɡɨɝɟɧɟɪɚɬɨɪɨɜ. 

Ключевые слова: ɧɟɬɪɚɞɢɰɢɨɧɧɨɟ ɧɟɮɬɹɧɨɟ ɫɵɪɶɟ, ɬɹɠɟɥɵɣ ɧɟɮɬɹɧɨɣ ɨɫɬɚɬɨɤ, 

ɝɚɡɢɮɢɤɚɰɢɹ, ɝɚɡɨɝɟɧɟɪɚɬɨɪ, ɫɢɧɬɟɡ-ɝɚɡ, ɫɥɚɧɟɰ. 

 

 

Processing unconventional types of oil stock by gasification 
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One of the problems of modern oil refining industry is associated with involvement of heavy high-

viscosity oils and native asphalts in processing of unconventional oil stock. The flexibility of processing 

heavy oil stock, raising yield of light distillates, and improving their quality is achieved by combined use 

of thermal and catalytic processes. Gasification of oil residues is a promising process that allows produc-

tion of synthesis gas suitable for getting synthetic oil, hydrogen, petrochemical products, electric power, 

or steam. The advantages of gasification are analyzed in this work. The existing technologies of heavy oil 

gasification and the main types of gas generators are examined. 

Keywords: unconventional oil, heavy oil residue, gasification, gas generator, synthesis gas, shale. 

 


