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Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɛɢɨɷɬɚɧɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ E30 ɧɚ ɩɨɥɧɨɪɚɡɦɟɪɧɨɦ ɢɧɠɟɤɬɨ-

ɪɨɦ ɞɜɢɝɚɬɟɥɟ ɜ ɫɪɚɜɧɟɧɢɢ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɛɟɧɡɢɧɚɦɢ  

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

E-mail: ershovma@vniinp.ru 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɧɨɜɨɝɨ, ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɜ ȺɈ «ȼɇɂɂ ɇɉ», ɛɢɨɷɬɚ-

ɧɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ȿ30 (ɧɚ ɨɫɧɨɜɟ ɧɚɮɬɵ ɝɢɞɪɨɤɪɟɤɢɧɝɚ) ɧɚ ɩɨɥɧɨɪɚɡɦɟɪɧɨɦ ɢɧɠɟɤɬɨɪɨɦ 

ɞɜɢɝɚɬɟɥɟ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɛɵɥɢ ɨɰɟɧɟɧɵ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨ-

ɫɬɢ, ɬɨɩɥɢɜɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ ɬɨɤɫɢɱɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɧɚ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɨɛɪɚɡɰɚɯ ɛɢɨɷɬɚɧɨɥɶɧɵɯ ɬɨɩɥɢɜ ɜ ɫɪɚɜɧɟɧɢɢ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɚɜɬɨɦɨ-

ɛɢɥɶɧɵɦɢ ɛɟɧɡɢɧɚɦɢ. 

Ключевые слова: ɛɢɨɷɬɚɧɨɥɶɧɨɟ ɬɨɩɥɢɜɨ, ȿ30, ɢɫɩɵɬɚɧɢɹ ɧɚ ɞɜɢɝɚɬɟɥɟ, ɛɟɧɡɢɧ, ɜɵɛɪɨɫɵ 

 

Results of E30 bioethanol fuel tests in a full-scale injection engine vis-à-vis standard gasolines 

M. A. Ershov, I. F. Khabibullin, E. V. Grigor’eva, V. E. Lazarev, and E. A. Lazarev 

The results of tests of a new E30 bioethanol fuel developed at AO VNII NP (JSC All-Russia Sci-

entific Research Institute of Petroleum Products) in a full-scale injection engine are reported. The 

test results allowed determination of efficiency, fuel economy, and toxicity of exhaust gases for 

engines running on experimental specimens of bioethanol fuels vis-à-vis automotive gasolines. 

Keywords: bioethanol fuel, E30, tests in engine, gasoline, emissions. 

 

 

ȼɥɢяɧɢɟ ɞɨɛɚɜɨɤ ɷɫɬɟɪɨɜ ɪɚɩɫɨɜɨɝɨ ɦɚɫɥɚ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɬɨɩɥɢɜ ɞɥя ɜɨɡ-

ɞɭɲɧɨ-ɪɟɚɤɬɢɜɧɵɯ ɞɜɢɝɚɬɟɥɟɣ  

ɋ. ȼ. Ȼɨɣɱɟɧɤɨ, Ʉ. Ʌɟɣɞɚ, Ⱥ. ȼ. əɤɨɜɥɟɜɚ, Ɉ. Ⱥ. ȼɨɜɤ, ɏ. Ʉɭɠɟɜɫɤɢɣ 

E-mail: pinchuk_anya@ukr.net 

Ɋɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɫɦɟɫɟɜɨɝɨ ɚɜɢɚɰɢɨɧɧɨɝɨ ɬɨɩɥɢɜɚ ɫ ɛɢɨɤɨɦ-

ɩɨɧɟɧɬɚɦɢ ɧɚ ɨɫɧɨɜɟ ɪɚɩɫɨɜɨɝɨ ɦɚɫɥɚ ɢ ɢɡɭɱɟɧɢɸ ɢɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. Ɉɫɧɨɜ-

ɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɮɬɹɧɨɝɨ ɚɜɢɚɰɢɨɧɧɨɝɨ ɬɨɩɥɢɜɚ ɢ ɬɪɟɯ ɜɢɞɨɜ ɛɢɨɤɨɦɩɨɧɟɧɬɨɜ ɢɫɫɥɟ-

ɞɨɜɚɧɵ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɚ ɧɚ ɚɜɢɚɰɢɨɧɧɨɟ ɬɨɩ-

ɥɢɜɨ ɦɚɪɤɢ Jet A-1. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɦɨɞɢɮɢɤɚɰɢɹ ɬɨɩɥɢɜ ɞɥɹ ȼɊȾ ɷɫɬɟɪɚɦɢ ɪɚɩɫɨɜɨɝɨ 

ɦɚɫɥɚ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɩɥɨɬɧɨɫɬɢ ɢ ɜɹɡɤɨɫɬɢ ɬɨɩɥɢɜɚ, ɩɨɜɵɲɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚ-

ɫɬɵɜɚɧɢɹ ɢ ɪɚɫɲɢɪɟɧɢɸ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɡɚ ɫɱɟɬ ɪɨɫɬɚ ɬɟɦɩɟɪɚɬɭɪ ɤɨɧɰɚ ɤɢɩɟɧɢɹ, 

ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɜɨɡɪɚɫɬɚɧɢɟɦ ɷɧɟɪɝɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɦɨɥɟɤɭɥɚɦɢ ɭɝɥɟɜɨɞɨɪɨɞ-

ɧɨɝɨ ɬɨɩɥɢɜɚ ɢ ɷɫɬɟɪɚɦɢ ɠɢɪɧɵɯ ɤɢɫɥɨɬ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɬɨɩɥɢɜɚ ɞɥɹ ȼɊȾ, ɦɨɞɢɮɢɰɢɪɨɜɚɧ-

ɧɵɟ ɛɢɨɤɨɦɩɨɧɟɧɬɚɦɢ ɜ ɤɨɥɢɱɟɫɬɜɟ ɞɨ 30% ɨɛ., ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨɣ 



ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ ɢɫɫɥɟɞɨɜɚɧɧɵɦ ɫɜɨɣɫɬɜɚɦ ɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ 

ȼɊȾ. 

Ключевые слова: ɬɨɩɥɢɜɨ ɞɥɹ ȼɊȾ, ɚɥɶɬɟɪɧɚɬɢɜɧɨɟ ɬɨɩɥɢɜɨ, ɛɢɨɤɨɦɩɨɧɟɧɬ, ɷɫɬɟɪɵ ɪɚɩ-

ɫɨɜɨɝɨ ɦɚɫɥɚ, ɮɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ, ɬɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ. 

 

Influence of rapeseed oil ester additives on fuel quality index for air jet engines 

S. V. Boichenko, K. Leida, A. V. Yakovleva, O. A. Vovk, and Kh. Kuzhevskii 

This work is devoted to development of an alternative blended aviation fuel containing rapeseed- 

oil-based biocomponents and to a study of their physicochemical properties. The basic character-

istics of a petroleum aviation fuel and three types of biocomponents are studied and analyzed for 

conformance to standard requirements of a Jet A-1-grade aviation fuel. It is shown that modifica-

tion of air-jet engine (AJE) fuels with rapeseed oil esters enhances density and viscosity of the 

fuel, elevates pour point, and broadens fractional composition by virtue of elevation of end-of-

boiling temperatures, which is explained by increased energy of interaction between the molecules 

of the hydrocarbon fuel and the fatty acid esters. It is demonstrated that AJE fuels modified with 

up to 30 vol. % biocomponents meet the requirements of normative documents on the studied 

properties and can be used as a source of AJE energy 

Keywords: AJE fuel, alternative fuel, biocomponent, rapeseed oil esters, fractional composition, 

pour point. 

 

 

Ƚɢɞɪɢɪɨɜɚɧɢɟ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɚ Pt ɢ Pd ɤɚɬɚɥɢɡɚɬɨɪɚɯ, ɢɧɤɚɩɫɭɥɢɪɨɜɚɧ-

ɧɵɯ ɜ ɦɟɡɨɩɨɪɢɫɬɵɯ ɛɚɤɟɥɢɬɚɯ 

Ɇ. ɉ. Ȼɨɪɨɧɨɟɜ, Ⱥ. Ȼ. Ʉɭɥɢɤɨɜ, ȿ.ɋ. ɋɭɛɛɨɬɢɧɚ, Ʌ. Ⱥ. Ʉɭɥɢɤɨɜ, ɋ.ȼ. ȿɝɚɡɚɪɶɹɧɰ, ɘ. ɋ. Ʉɚɪ-

ɞɚɲɟɜɚ, Ⱥ. Ʌ. Ɇɚɤɫɢɦɨɜ, ɗ. Ⱥ. Ʉɚɪɚɯɚɧɨɜ 

Е-mail: kar@petrol.chem.msu.ru 

ɋɢɧɬɟɡɢɪɨɜɚɧɵ ɤɚɬɚɥɢɡɚɬɨɪɵ ɧɚ ɨɫɧɨɜɟ ɧɚɧɨɱɚɫɬɢɰ ɩɥɚɬɢɧɵ ɢ ɩɚɥɥɚɞɢɹ, ɧɚɧɟɫɟɧɧɵɯ ɧɚ 

ɦɟɡɨɩɨɪɢɫɬɵɣ ɮɟɧɨɥɮɨɪɦɚɥɶɞɟɝɢɞɧɵɣ ɩɨɥɢɦɟɪ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɢɨɧɧɨɣ ɠɢɞɤɨɫɬɶɸ. 

ɋ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɜɟɞɟɧɵ ɢ ɢɫɫɥɟɞɨɜɚɧɵ ɩɪɨɰɟɫɫɵ ɝɢɞɪɢɪɨɜɚɧɢɹ ɧɟɩɪɟɞɟɥɶɧɵɯ ɫɨ-

ɟɞɢɧɟɧɢɣ ɧɚ ɩɪɢɦɟɪɟ ɚɰɢɤɥɢɱɟɫɤɢɯ ɢ ɰɢɤɥɢɱɟɫɤɢɯ ɢɡɨɩɪɟɧɨɢɞɨɜ: ɢɡɨɩɪɟɧɚ, 2,5-ɞɢɦɟɬɢɥ-

2,4-ɝɟɤɫɚɞɢɟɧɚ, ɥɢɦɨɧɟɧɚ, α-ɬɟɪɩɢɧɟɧɚ, γ-ɬɟɪɩɢɧɟɧɚ, ɬɟɪɩɢɧɨɥɟɧɚ, ɚ ɬɚɤɠɟ ɮɟɧɢɥɚɰɟɬɢ-

ɥɟɧɚ, ɬɪɚɧɫ-ɫɬɢɥɶɛɟɧɚ ɢ 1,4-ɞɢɮɟɧɢɥɛɭɬɚɞɢɟɧɚ-1,3. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ ɤɚ-

ɬɚɥɢɡɚɬɨɪɵ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɜ ɩɪɨɰɟɫɫɚɯ ɝɢɞɪɢɪɨɜɚɧɢɹ, ɩɪɢ ɷɬɨɦ ɩɚɥɥɚɞɢɟ-

ɜɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɟɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, ɱɟɦ ɩɥɚɬɢɧɨɜɵɟ. Ɍɚɤ, ɜ 



ɪɟɚɤɰɢɹɯ ɝɢɞɪɢɪɨɜɚɧɢɹ ɢɡɨɩɪɟɧɨɢɞɨɜ ɧɚ ɩɚɥɥɚɞɢɟɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɨɫɧɨɜɧɵɦɢ ɹɜɥɹɸɬɫɹ 

ɩɪɨɞɭɤɬɵ ɩɨɥɧɨɝɨ ɝɢɞɪɢɪɨɜɚɧɢɹ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɧɚ ɩɥɚɬɢɧɨɜɵɯ — ɦɨɧɨɟɧɵ. 

Ключевые слова: ɝɢɞɪɢɪɨɜɚɧɢɟ, ɩɚɥɥɚɞɢɣ, ɩɥɚɬɢɧɚ, ɦɟɡɨɩɨɪɢɫɬɵɟ ɦɚɬɟɪɢɚɥɵ, ɧɟɩɪɟɞɟɥɶ-

ɧɵɟ ɫɨɟɞɢɧɟɧɢɹ 

 

Hydrogenation of unsaturated hydrocarbons on Pt and Pd catalysts incapsulated in mesoporous 

bakelites 

M. P. Boronoev, A. B. Kulikov, E. S. Subbotina, L. A. Kulikov, S. V. Egazar’yants, Yu. S. Kar-

dasheva, A. L. Maksimov, and É. A. Karakhanov 

Catalysts based on Pt and Pd nanoparticles applied to mesoporous phenol formaldehyde polymer 

modified by an ionic liquid are synthesized. They are used to implement and study processes of 

hydrogenation of unsaturated compounds with reference to acyclic and cyclic isoprenoids, such as 

isoprene, 2,5-dimethyl-2,4-hexadiene, limonene, a-terpinene, g-terpinene, as well as phenylacety-

lene, trans-stilbene, and 1,4-diphenyl-1,3- butadiene. It is shown that the synthesized catalysts ex-

hibit high activity in hydrogenation processes and that Pd catalysts are more active than Pt ones. 

Thus, complete hydrogenation products dominate in isoprenoid hydrogenation reactions on Pd 

catalysts, whereas monoenes dominate in reactions on Pt catalysts. 

Keywords: hydrogenation, palladium, platinum, mesoporous materials, unsaturated compounds. 

 

 

Мɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɨɩɬɢɦɢɡɚɰɢя ɩɪɨɰɟɫɫɚ ɫɨɜɦɟɫɬɧɨɝɨ ɩɢɪɨɥɢɡɚ ɛɟɧɡɢɧɚ, ɷɬɚɧɚ ɢ ɩɪɨ-

ɩɚɧɚ 
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Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɢɪɨɥɢɡɚ ɛɟɧɡɢɧɚ: ɩɪɨɜɟɞɟɧɢɟ ɩɪɨ-

ɰɟɫɫɚ ɫ ɪɚɡɞɟɥɟɧɢɟɦ ɢ ɜɨɡɜɪɚɬɨɦ ɨɛɪɚɡɨɜɚɧɧɵɯ ɷɬɚɧɚ ɢɥɢ ɩɪɨɩɚɧɚ ɜ ɩɢɪɨɥɢɡɧɭɸ ɩɟɱɶ ɞɥɹ 

ɞɚɥɶɧɟɣɲɢɯ ɩɪɟɜɪɚɳɟɧɢɣ, ɚ ɬɚɤɠɟ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɨɛɨɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɬ. 

ɟ. ɫɨɜɦɟɫɬɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɢɪɨɥɢɡɚ ɛɟɧɡɢɧɚ, ɷɬɚɧɚ ɢ ɩɪɨɩɚɧɚ. ɉɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɜɵɯɨɞɨɜ 

ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ (ɷɬɢɥɟɧ ɢ ɩɪɨɩɢɥɟɧ) ɜɨ ɜɫɟɯ ɬɪɟɯ ɫɥɭɱɚɹɯ ɫ ɜɵɯɨɞɚɦɢ ɭɝɥɟɜɨ-ɞɨɪɨɞɨɜ 

ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɛɟɡ ɪɟɰɢɪɤɭɥɹɰɢɢ. ɉɨɞɫɱɢɬɚɧɚ ɩɪɢɛɵɥɶ ɩɪɟɞ-

ɩɪɢɹɬɢɹ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ.  

Ключевые слова: ɩɢɪɨɥɢɡ ɛɟɧɡɢɧɚ, ɩɢɪɨɥɢɡ ɷɬɚɧɚ, ɩɢɪɨɥɢɡ ɩɪɨɩɚɧɚ, ɫɨɜɦɟɫɬɧɵɣ ɩɢɪɨɥɢɡ, 

ɪɟɰɢɪɤɭɥɹɰɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɰɢɪɤɭɥɹɰɢɢ.  

 

 



Modeling and optimization of joint gasoline, ethane, and propane pyrolysis process 

A. M. Aliev, Z. A. Mamedov, A. R. Safarov, I. I. Osmanova, and A. M. Guseinova 

Possible variants of gasoline pyrolysis intensification, i.e., implementation of the process with 

separation and reinjection of the ethane and propane formed into the pyrolysis retort for further 

conversions, and recirculation of both hydrocarbons simultaneously, i.e., joint gasoline, ethane, 

and propane pyrolysis, are studied. Yields of target products (ethylene and propylene) in all three 

cases are compared with yields of hydrocarbons in industrial process without recirculation. The 

profit an enterprise can get by applying this method is calculated. 

Keywords: gasoline pyrolysis, ethane pyrolysis, propane pyrolysis, joint pyrolysis, recycling, re-

cycling factor. 

 

 

Кɢɧɟɬɢɤɚ ɪɚɫɬɜɨɪɟɧɢя ɚɫɮɚɥɶɬɨɫɦɨɥɢɫɬɵɯ ɜɟɳɟɫɬɜ ɜ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟ-
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ɉɪɟɞɫɬɚɜɥɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɤɢɧɟɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɫɬɜɨɪɟɧɢɹ ɚɫ-

ɮɚɥɶɬɨɫɦɨɥɢɫɬɵɯ ɜɟɳɟɫɬɜ ɜ ɚɪɨɦɚɬɢɱɟɫɤɨɦ ɪɚɫɬɜɨɪɢɬɟɥɟ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɩɟɪɟɧɨɫɟ ɦɚɫɫɵ ɜ 

ɭɫɥɨɜɢɹɯ ɢɡɨɬɪɨɩɧɨɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ. Ɉɩɢɫɚɧ ɜɵɜɨɞ ɤɢɧɟ-

ɬɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ ɢɡ ɭɫɥɨɜɢɹ ɪɚɜɟɧɫɬɜɚ ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɢ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɩɨɬɨɤɨɜ ɧɚ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰɵ. Ɉɩɪɟɞɟɥɟɧɵ ɤɢɧɟɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɫɬɜɨɪɟɧɢɹ ɜ ɡɚ-

ɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ключевые слова: ɦɚɫɫɨɩɟɪɟɧɨɫ, ɞɢɮɮɭɡɢɹ, ɚɫɮɚɥɶɬɨɫɦɨɥɢɫɬɵɟ ɜɟɳɟɫɬɜɚ, ɚɪɨɦɚɬɢɱɟɫɤɢɟ 

ɪɚɫɬɜɨɪɢɬɟɥɢ, ɩɨɝɪɚɧɢɱɧɵɣ ɫɥɨɣ 

 

Kinetics of dissolution of asphaltoresinous matters in aromatic solvents 

D. B. Tagiev, G. I. Kelbaliev, G. Z. Suleimanov, S. R. Rasulov, F. I. Shekiliev, V. I. Kerimli, and 

G. R. Mustafaeva 

The results of experimental study and kinetic modeling of dissolution of asphaltoresinous matters 

in aromatic solvents based on mass transfer under isotropic turbulence conditions within a bound-

ary layer are presented. Derivation of a kinetic equation based on equality of diffusional and con-

vective flows on particle surface is described. Kinetic models and dissolution coefficients as a 

function of temperature are determined. 



Keywords: mass transfer, diffusion, convection, asphaltoresinous matters, aromatic solvents, 

boundary layer. 

 

 

Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢя ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɭɬяɠɟɥɟɧɧɨɝɨ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɜ ɷɥɟɤ-

ɬɪɢɱɟɫɤɨɦ ɩɨɥɟ  
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ɂɡɭɱɟɧ ɩɪɨɰɟɫɫ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ (ȾɌ) ɭɬɹɠɟɥɟɧɧɨɝɨ ɮɪɚɤɰɢɨɧɧɨɝɨ 

ɫɨɫɬɚɜɚ (ɍɎɋ) ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɨɥɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɚɤɬɢɜɚɬɨɪɨɜ ɩɪɨɰɟɫɫɚ 

ɤɨɦɩɨɡɢɰɢɣ ɞɟɩɪɟɫɫɨɪɧɨɣ ɩɪɢɫɚɞɤɢ Dodiflow-4971 ɢ ɜɵɫɲɢɯ ɠɢɪɧɵɯ ɫɩɢɪɬɨɜ (ȼɀɋ). ɉɨ-

ɤɚɡɚɧɨ, ɱɬɨ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ȾɌ ɍɎɋ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ ȾɌ ɫ ɭɥɭɱɲɟɧɧɵɦɢ ɧɢɡɤɨ-

ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ȼɵɯɨɞ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ (ȾȾɌ) ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ –15°ɋ ɞɨɫɬɢɝɚɟɬ 75,8% ɦɚɫ., ɚ ɞɟɩɪɟɫɫɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɦɭɬɧɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 

17°ɋ; ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɨɰɟɫɫɚ –5ºɋ ɜɵɯɨɞ ȾȾɌ ɫɨɫɬɚɜɥɹɟɬ 77,8% ɦɚɫ., ɚ ɞɟɩɪɟɫɫɢɹ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɩɨɦɭɬɧɟɧɢɹ — 11°ɋ. ɍɫɬɚɧɨɜɥɟɧɨ ɜɥɢɹɧɢɟ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ȾɌ 

ɫɨɱɟɬɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɡɚɪɹɞɚ ɫɩɢɪɬɨɜ, ɝɟɧɟɪɢɪɭɟɦɨɝɨ ɩɪɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ, ɢ ɬɟɦɩɟɪɚ-

ɬɭɪɧɨɣ ɨɛɥɚɫɬɢ ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ, ɜ ɤɨɬɨɪɨɣ ɫɨɯɪɚɧɹɟɬɫɹ ɷɬɨɬ ɡɚɪɹɞ. Ȼɨɥɟɟ ɜɵ-

ɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɰɟɫɫɚ ɞɟ-

ɩɚɪɚɮɢɧɢɡɚɰɢɢ ɢ ɤɚɱɟɫɬɜɚ ȾȾɌ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ȼɀɋ ɜ ɤɚɱɟɫɬɜɟ ɚɤɬɢɜɚɬɨɪɨɜ 

ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜɨɡɪɚɫɬɚɟɬ ɜ ɫɥɟɞɭɸɳɟɦ ɪɹɞɭ: ɬɟɬɪɚɞɟɤɚɧɨɥ < ɝɟɤɫɚɞɟɤɚɧɨɥ < ɨɤɬɚɞɟɤɚ-

ɧɨɥ < ɮɪɚɤɰɢɹ ȼɀɋ C19+ < ɮɪɚɤɰɢɹ ȼɀɋ C10–18. 

Ключевые слова: ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ, ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ, ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɫɜɨɣɫɬɜɚ, 

ɞɟɩɪɟɫɫɨɪɧɵɟ ɩɪɢɫɚɞɤɢ, ɜɵɫɲɢɟ ɠɢɪɧɵɟ ɫɩɢɪɬɵ, ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ 

 

Dewaxing of heavy diesel fuel in an electric field 

N. S. Yakovlev and S. G. Agaev 

Dewaxing of diesel fuel (DF) of heavy fractional composition (HFC) in an electric field using 

Dodiflow-4971 depressants as activators of the process and higher fatty acids (HFA) is studied. It 

is shown that dewaxing of DF of HFC allows production of DF with improved low-temperature 

properties. Yield of dewaxed diesel fuel (DDF) at -15°C reaches 75.8 wt. % and cloud point de-

pression is 17°C; at -5°C, DDF is 77.8 wt. % and cloud point depression is 11°C. It is shown that 

combination of electric charge of alcohols generated in the crystallization process and the temper-

ature range of thermoelectric effects, in which this charge persists, affects the DF dewaxing in-

dexes. At higher values of these characteristics, dewaxing and quality indexes of DDF are higher. 



It is shown that effectiveness of HFA as dewaxing activators increases in the following order: 

tetradecanol <hexadecanol < octadecanol < C19+ HFA fraction < C10-18 HFA fraction. 

Keywords: diesel fuel, dewaxing, low-temperature properties, depression additives, higher fatty 

acids, electric field. 
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ɉɪɟɞɥɨɠɟɧɵ ɝɪɚɮɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɧɚɱɚɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ, ɤɨɧɰɚ ɤɪɢɫɬɚɥ-

ɥɢɡɚɰɢɢ ɢ ɮɚɡɨɜɵɯ ɝɟɤɫɚɝɨɧɚɥɶɧɨ-ɪɨɦɛɢɱɟɫɤɢɯ H→R ɩɪɟɜɪɚɳɟɧɢɣ ɜ ɬɜɟɪɞɨɦ ɫɨɫɬɨɹɧɢɢ ɨɬ 

ɫɨɫɬɚɜɚ ɩɚɪɚɮɢɧɨɜɵɯ ɤɨɦɩɨɡɢɰɢɣ ɧɟɮɬɹɧɨɝɨ ɩɚɪɚɮɢɧɚ ɉ-1 ɫ ɰɟɪɟɡɢɧɚɦɢ (ɐ-65, ɐ-80), ɜɨɫ-

ɤɨɦ Ɂȼ-1 ɢ ɦɹɝɤɢɦɢ ɩɚɪɚɮɢɧɚɦɢ (Ɇɉ). ɉɨɤɚɡɚɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɩɚɪɚɮɢɧɨ-

ɰɟɪɟɡɢɧɨɜɵɯ ɫɦɟɫɟɣ ɩɨɞɱɢɧɹɸɬɫɹ ɩɪɚɜɢɥɭ ɚɞɞɢɬɢɜɧɨɫɬɢ ɩɪɢ ɪɚɡɧɢɰɟ ɬɟɦɩɟɪɚɬɭɪ ɩɥɚɜɥɟ-

ɧɢɹ ɫɦɟɲɢɜɚɟɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɧɟ ɛɨɥɟɟ 15°ɋ. ɉɚɪɚɮɢɧ ɉ-1, ɦɹɝɤɢɟ ɩɚɪɚɮɢɧɵ ɢ ɜɨɫɤɢ ɤɪɢ-

ɫɬɚɥɥɢɡɭɸɬɫɹ ɫɧɚɱɚɥɚ ɜ ɇ, ɚ ɡɚɬɟɦ ɢ ɜ R-ɮɚɡɟ, ɰɟɪɟɡɢɧɵ — ɬɨɥɶɤɨ ɜ R-ɫɢɧɝɨɧɢɢ.  

Ключевые слова: ɩɚɪɚɮɢɧɵ, ɰɟɪɟɡɢɧɵ, ɜɨɫɤɢ, ɩɚɪɚɮɢɧɨɜɚɹ ɤɨɦɩɨɡɢɰɢɹ, ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɥɚɜɥɟɧɢɹ, ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ, ɝɟɤɫɚɝɨɧɚɥɶɧɨ-ɪɨɦɛɢɱɟɫɤɨɟ ɩɪɟɜɪɚɳɟɧɢɟ, ɞɢɚɝɪɚɦɦɚ ɩɥɚɜɤɨ-

ɫɬɢ, ɮɚɡɨɜɨɟ ɫɨɫɬɨɹɧɢɟ 

 

Thermal properties of wax compositions 

B. E. Krasavtsev, É. A. Aleksandrova, Zh. T. Khadisova, and B. L. Aleksandrov 

Graphical dependencies of temperatures of crystallization start and end and of phase hexagonal-

rhombic H→R conversion in solid state on wax compositions of petroleum paraffin P-1 with cer-

esines (C-65, C-80), wax (ZW-1), and soft paraffin (SP) are proposed. It is shown that the melting 

point of paraffin-ceresine mixtures obeys additivity rule provided the melting points of the mixed 

components do not differ by more than 15°C. Paraffin P-1, soft paraffins, and waxes crystallize 

initially in the H and later also in the R phase and ceresines, only in the R phase. 

Keywords: paraffins, ceresines, waxes, paraffin composition, melting point, crystallization, hex-

agonal-rhombic conversion, meltability diagram, phase state. 

 

  



ȼɥɢяɧɢɟ ɧɟɮɬяɧɵɯ ɡɚɝɪяɡɧɟɧɢɣ ɧɚ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɩɨɱɜ 
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Ɋɚɫɫɦɨɬɪɟɧɨ ɜɥɢɹɧɢɟ ɧɟɮɬɹɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɧɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɬɢ-

ɩɨɜ ɡɨɧɚɥɶɧɵɯ ɩɨɱɜ ɚɪɢɞɧɨɣ ɡɨɧɵ ɢ ɨɰɟɧɟɧɚ ɢɯ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɫɚɦɨɨɱɢɳɟɧɢɸ. ɇɚ ɨɫɧɨɜɟ 

ɩɪɢɧɰɢɩɨɜ ɛɢɨɢɧɞɢɤɚɰɢɢ ɩɨ ɪɟɚɤɰɢɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ ɤ ɡɚɝɪɹɡɧɟɧɧɨɣ 

ɧɟɮɬɶɸ ɫɪɟɞɟ ɩɪɨɜɟɞɟɧ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɨɩɵɬ ɩɨɤɚɡɵɜɚɸɳɢɣ, ɱɬɨ ɤɭɥɶɬɭɪɵ, ɢɦɟɸɳɢɟ ɪɚɡ-

ɧɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɜ ɪɚɡɧɨɣ ɫɬɟɩɟɧɢ ɫɩɨɫɨɛɧɵ ɜɟɝɟɬɢɪɨɜɚɬɶ ɢ ɞɚɜɚɬɶ ɭɪɨɠɚɣ ɧɚ ɡɚɝɪɹɡ-

ɧɟɧɧɵɯ ɧɟɮɬɶɸ ɩɨɱɜɚɯ.  

Ключевые слова: ɧɟɮɬɶ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɡɨɧɚɥɶɧɵɟ ɩɨɱɜɵ, ɧɟɮɬɹɧɵɟ ɡɚɝɪɹɡɧɟɧɢɹ. 

 

Influence of oil pollution on various types of soil 

A. F. Tumanyan, N. V. Tyutyuma, A. N. Bondarenko, and N. A. Shcherbakova 

Oil pollution impact on physicochemical properties of various types of zonal soils in the arid zone 

is studied and their self-purification ability is evaluated. Based on bioindication principles con-

cerning crops reaction to oil-contaminated environment, we conducted vegetation experiment, 

which indicated that crops with varying sensitivities are capable of sprouting and growing on oil-

contaminated soils. 

Keywords: oil and oil products, zonal soils, oil contaminants. 

 

 

ɉɪɢɦɟɧɟɧɢɟ ɤɢɧɟɬɢɱɟɫɤɢɯ ɢɧɝɢɛɢɬɨɪɨɜ ɨɛɪɚɡɨɜɚɧɢя ɝɚɡɨɜɵɯ ɝɢɞɪɚɬɨɜ ɜ ɩɪɨɰɟɫɫɚɯ 

ɧɟɮɬɟ- ɢ ɝɚɡɨɞɨɛɵɱɢ: ɬɟɤɭɳɟɟ ɫɨɫɬɨяɧɢɟ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢя 
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ɉɪɟɞɫɬɚɜɥɟɧ ɤɪɚɬɤɢɣ ɨɛɡɨɪ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɢɧɟɬɢɱɟɫɤɢɯ ɢɧɝɢɛɢɬɨɪɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɝɚɡɨɜɵɯ 

ɝɢɞɪɚɬɨɜ ɜ ɩɪɨɰɟɫɫɚɯ ɧɟɮɬɟ- ɢ ɝɚɡɨɞɨɛɵɱɢ. Ⱦɚɧɨ ɨɛɳɟɟ ɨɩɢɫɚɧɢɟ ɦɟɯɚɧɢɡɦɚ ɞɟɣɫɬɜɢɹ ɢɧ-

ɝɢɛɢɬɨɪɨɜ. ɉɪɢɜɟɞɟɧɵ ɫɬɪɭɤɬɭɪɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɤɚɤ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɩɨɥɢɦɟɪɧɵɯ ɢɧɝɢɛɢ-

ɬɨɪɨɜ, ɬɚɤ ɢ ɢɧɝɢɛɢɬɨɪɨɜ ɩɪɢɪɨɞɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. ɉɨɤɚɡɚɧɵ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɪɚɛɨɬɤɢ 

ɧɨɜɵɯ ɤɢɧɟɬɢɱɟɫɤɢɯ ɢɧɝɢɛɢɬɨɪɨɜ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ. 

Ключевые слова: ɝɚɡɨɜɵɟ ɝɢɞɪɚɬɵ, ɤɢɧɟɬɢɱɟɫɤɢɟ ɢɧɝɢɛɢɬɨɪɵ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ, ɩɨɥɢ-

ɚɦɢɞɵ, ɛɟɥɤɢ ɚɧɬɢɮɪɢɡɵ. 

 

 



Use of kinetic inhibitors of gas hydrate formation in oil and gas production processes: current 

state and prospects of development 

A. Yu. Zhukov, M. A. Stolov, and M. A. Varfolomeev 

Kinetic inhibitors of gas hydrate formation in oil and gas production processes are reviewed 

briefly. A general description of the mechanism of inhibitor action is given. The structural distinc-

tions of both synthetic polymeric inhibitors and natural inhibitors are indicated. Prospects of de-

velopment of new kinetic inhibitors of hydrate formation are shown. 

Keywords: gas hydrates, kinetic inhibitors of hydrate formation, polyamides, antifreeze proteins. 

 

 


