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Ɋɚɡɪɚɛɨɬɤɚ ɤɨɦɩɨɡɢɰɢɢ ɛɢɨɷɬɚɧɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ȿ30 ɧɚ ɨɫɧɨɜɟ ɧɢɡɤɨɨɤɬɚɧɨɜɵɯ ɮɪɚɤ-

ɰɢɣ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ 

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

E-mail: ErshovMA@vniinp.ru 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɫɨɡɞɚɧɢɟ ɤɨɦɩɨɡɢɰɢɢ ɛɢɨɷɬɚ-

ɧɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ȿ30 ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɬɹɠɟɥɨɝɨ ɧɢɡɤɨɨɤ-

ɬɚɧɨɜɨɝɨ ɛɟɧɡɢɧɚ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. ɉɪɢɜɟɞɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɞɟɬɨɧɚɰɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɢ, ɞɚɜɥɟ-

ɧɢɹ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ ɢ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨɷɬɚɧɨɥɚ ɜ ɫɦɟɫɢ ɫ ɬɹɠɟ-

ɥɵɦ ɛɟɧɡɢɧɨɦ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. Ɉɛɨɡɧɚɱɟɧɵ ɩɪɟɞɟɥɶɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦ-

ɩɨɧɟɧɬɨɜ (ɥɟɝɤɨɝɨ ɛɟɧɡɢɧɚ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɬɨɥɭɨɥɚ ɢ ɛɟɧɡɢɧɚ ɪɢɮɨɪɦɢɧɝɚ), ɤɨɬɨɪɵɟ ɦɨɝɭɬ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɫɨɫɬɚɜɟ ɬɨɩɥɢɜɚ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-

ɧɵɯ ɨɛɪɚɡɰɨɜ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɈȺɈ «ȼɇɂɂ ɇɉ», ɚ ɬɚɤɠɟ ɪɚɫɱɟɬ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɦɟɧɟɧɢɹ ɛɢɨɷɬɚɧɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ȿ30. 

Ключевые слова: ɛɢɨɷɬɚɧɨɥ, ɫɪɟɞɧɟɷɬɚɧɨɥɶɧɨɟ ɬɨɩɥɢɜɨ, ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɛɟɧɡɢɧ. 

 

Development of ȿ30 bioethanol fuel composition based on low-octane fractions of exhaustive 

hydrocarbon feedstock processing 

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

The results of studies aimed at developing E30 bioethanol fuel composition using heavy low-octane 

hydrocracking gasoline as the basic component are reported. The dependencies of knock resistance, 

saturated vapor pressure, and fractional composition on bioethanol concentration in a mixture with 

heavy hydrocracking gasoline are shown. The maximally permissible concentrations of additional 

components (light hydrocracking gasoline, toluene, and reforming gasoline) in the fuel are indicat-

ed. The results of tests of experimental specimens in compliance with OAO VNII NP (OJSC All 

Russian Scientific Research Institute of Petroleum Refining) technical specifications and calculation 

of economic feasibility of production and use of E30 bioethanol fuel are presented. 

Key words: bioethanol, medium ethanol fuel, automotive gasoline. 

 

 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɨɞɢɡɟɥɹ 

Ɋ. Ɇɚɤɟɣɪɚɫ, Ⱥ. Ʉɚɧɰɟɥɚ, ɏ. Ʌ. ɋɚɥɶɝɭɷɪɨ, ȼ. Ⱥɥɶɮɨɧɫɢɧ, Ⱥ. ɋɚɧɱɟɫ 

E-mail: rmaceiras@uvigo.es 

ɂɫɫɥɟɞɨɜɚɧɚ ɤɢɧɟɬɢɤɚ ɪɟɚɤɰɢɣ ɷɬɟɪɢɮɢɤɚɰɢɢ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɢ ɩɟɪɟɷɬɟɪɢɮɢɤɚɰɢɢ ɦɚɫɥɚ ɜɨ-

ɞɨɪɨɫɥɟɣ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɧɜɟɪɫɢɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɦɚɫɟɥ 

ɥɸɛɨɝɨ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɨɫɬɚɜɚ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɷɬɟɪɢɮɢɤɚɰɢɢ. ɉɪɨɜɟɞɟɧɨ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 



ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ ɛɢɨɞɢɡɟɥɹ ɢɡ ɦɚɫɥɚ ɥɸɛɨɝɨ ɫɨɫɬɚɜɚ. ɋɨɡɞɚɧɧɚɹ ɦɨɞɟɥɶ 

ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɪɨɰɟɫɫɚ ɩɟɪɟɷɬɟɪɢɮɢɤɚɰɢɢ ɪɚɡɧɵɯ ɦɚɫɟɥ, ɞɥɹ ɷɬɨɝɨ 

ɬɪɟɛɭɟɬɫɹ ɥɢɲɶ ɢɡɦɟɧɢɬɶ ɜɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ. 

Ключевые слова: ɛɢɨɞɢɡɟɥɶ, ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɪɚɫɬɢɬɟɥɶɧɨɟ ɦɚɫɥɨ, ɩɟɪɟɷɬɟɪɢɮɢɤɚɰɢɹ 

 

Simulating a versatile plant for obtaining biodiesel 

R. MОМОТrКs, A. CКЧМОХК, J. L. SКХРЮОТrШ, V. AХПШЧsТЧ, КЧН A. SпЧМСОг 

A versatile biodiesel production process, which allows simulation of a plant that can produce bio-

diesel by converting vegetable oils of any composition to methyl esters by transesterification reac-

tions, is proposed. The validity of the simulation was verified by producing biodiesel and glycerin 

from different amounts of algal oil feedstocks. The versatile model can be used for different types 

of oils by changing only the input parameters. It provides a series of advantages not only in terms of 

resource and time saving when building a real plant, but also when selecting the most suitable feed-

stocks for biodiesel production. 

Keywords: biodiesel, simulation, vegetable oil, algal oil, transesterification, waste, renewable. 

 

 

ɀɢɪɧɨɤɢɫɥɨɬɧɵɣ ɫɨɫɬɚɜ ɥɢɩɢɞɨɜ ɛɚɡɢɞɢɨɦɢɰɟɬɨɜ — ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɫɵɪɶɹ ɞɥɹ ɩɨɥɭ-

ɱɟɧɢɹ ɛɢɨɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

Ⱦ. Ⱥ. ɒɚɪɢɩɨɜɚ, Ⱦ. ɋ. Ʉɨɩɢɰɵɧ, Ɇ. ɘ. Ɂɢɚɧɝɢɪɨɜɚ, Ⱥ. Ⱥ. ɇɨɜɢɤɨɜ, ȼ. Ⱥ. ȼɢɧɨɤɭɪɨɜ 

E-mail: gubkin.biotech@gmail.com 

Ʉɫɢɥɨɬɪɨɮɧɵɟ ɛɚɡɢɞɢɚɥɶɧɵɟ ɝɪɢɛɵ, ɫɩɨɫɨɛɧɵɟ ɤ ɧɚɤɨɩɥɟɧɢɸ ɥɢɩɢɞɨɜ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɧɚ 

ɧɟɩɢɳɟɜɨɦ ɪɚɫɬɢɬɟɥɶɧɨɦ ɫɵɪɶɟ, ɹɜɥɹɸɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɫɵɪɶɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɛɢɨɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. ɉɪɨɜɟɞɟɧ ɫɤɪɢɧɢɧɝ 30 ɲɬɚɦɦɨɜ ɤɫɢɥɨɬɪɨɮɧɵɯ ɛɚɡɢɞɢɚɥɶɧɵɯ ɝɪɢ-

ɛɨɜ ɩɨ ɧɚɪɚɛɨɬɤɟ ɥɢɩɢɞɨɜ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɨ ɫɨɞɟɪɠɚɧɢɟ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɜ ɞɟɜɹɬɢ ɨɬɨ-

ɛɪɚɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɤɪɢɧɢɧɝɚ ɲɬɚɦɦɨɜ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɲɬɚɦɦɵ PТpЭШpШrЮs ЛОЭЮХТЧОs MT–

30.04 ɢ RЮssЮХК pЮОХХКrТs MT–32.06 ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɚɢɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɨɥɟɢɧɨɜɨɣ 

ɤɢɫɥɨɬɵ ɜ ɥɢɩɢɞɚɯ ɢ ɩɨɷɬɨɦɭ ɹɜɥɹɸɸɬɫɹ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɞɭɰɟɧɬɨɜ 

ɥɢɩɢɞɨɜ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɨɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 

Ключевые слова: ɛɢɨɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ, ɛɚɡɢɞɢɚɥɶɧɵɟ ɝɪɢɛɵ, ɥɢɩɢɞɵ, ɠɢɪɧɨɤɢɫɥɨɬɧɵɣ 

ɫɨɫɬɚɜ 

  



Fatty acid composition of basidiomycetes lipids — a promising feedstock for obtaining biodiesel 

D. A. Sharipova, D. S. Kopitsyn, M. Yu. Ziangirova, A. A. Novikov, and V. A. Vinokurov 

Xylotrophic basidial fungi capable of accumulating lipids while growing on inedible plant materials 

are a promising source of feedstock for obtaining biodiesel. Screening of 30 strains of xylotrophic 

basidial fungi are screened for accumulation of lipids and the content of fatty acids in 9 strains cho-

sen by screening is determined. It is shown that the strains Piptoporus betulines MT-30.04 and Rus-

sula puellaris MT-32.06 are characterized by maximum content of oleic acid in the lipids and are 

therefore most promising as lipid formers for biodiesel production. 

Keywords: biodiesel, basidial fungi, lipids, fatty acid composition. 

 

 

Иɫɫɥɟɞɨɜɚɧɢɟ ɦɟɯɚɧɢɡɦɚ ɪɚɡɞɟɥɟɧɢɹ ɜ ɦɧɨɝɨɫɟɤɰɢɨɧɧɨɦ ɫɤɜɚɠɢɧɧɨɦ ɝɚɡɨɫɟɩɚɪɚɬɨɪɟ 

ɑɠɚɨ ɑɭɧɶɥɢ, Ƚɨ ɐɡɹɧɶɱɭɧɶ, əɧ Ɍɹɧɶɰɡɢ, əɧ ɑɠɢ 
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ɉɪɟɞɫɬɚɜɥɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɝɚɡɨɧɟɮɬɹɧɨɝɨ ɩɨɬɨɤɚ ɜ ɦɧɨɝɨɫɟɤɰɢɨɧɧɨɦ ɝɚɡɨɠɢɞ-

ɤɨɫɬɧɨɦ ɫɟɩɚɪɚɬɨɪɟ. ȼ ɦɨɞɟɥɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɥɧɨɜɨɟ ɭɪɚɜɧɟɧɢɟ Ƚɢɛɛɫɚ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 

ɫɤɨɪɨɫɬɢ ɩɥɭɧɠɟɪɚ ɧɚɫɨɫɚ ɢ ɭɪɚɜɧɟɧɢɟ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɨɩɢɫɚɧɢɹ ɚɝɪɟɝɚɰɢɢ ɢ 

ɪɚɡɪɭɲɟɧɢɹ ɩɭɡɵɪɶɤɨɜ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɥɹ ɫɤɨɪɨɫɬɟɣ ɬɟɱɟɧɢɹ ɝɚɡɨɧɟɮɬɹɧɨɝɨ ɩɨɬɨɤɚ ɜ ɫɟɩɚ-

ɪɚɬɨɪɟ ɦɨɞɟɥɢɪɨɜɚɥɢ ɦɟɬɨɞɚɦɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɝɢɞɪɨɞɢɧɚɦɢɤɢ. Ʉɚɤ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɵ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɩɪɢ ɨɬɞɟɥɟɧɢɢ ɧɟɮɬɢ ɨɬ ɫɬɟɧɨɤ ɫɟɩɚɪɚɬɨɪɚ ɜɹɡɤɨɫɬɧɵɣ ɷɮɮɟɤɬ ɨɤɚɡɵɜɚɟɬ 

ɨɫɧɨɜɧɭɸ ɪɨɥɶ ɧɚ ɩɨɥɟ ɫɤɨɪɨɫɬɟɣ ɝɚɡɨɧɟɮɬɹɧɨɝɨ ɩɨɬɨɤɚ. Ɇɚɥɟɧɶɤɢɟ ɩɭɡɵɪɶɤɢ ɜ ɰɟɧɬɪɚɥɶɧɨɣ 

ɬɪɭɛɟ ɚɝɪɟɝɢɪɭɸɬ ɜ ɩɭɡɵɪɶɤɢ ɛɨɥɶɲɢɯ ɪɚɡɦɟɪɨɜ, ɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɭɡɵɪɶɤɨɜ ɜɞɨɥɶ ɩɨɬɨɤɚ, 

ɫɬɟɤɚɸɳɟɝɨ ɩɨ ɫɬɟɧɤɚɦ ɮɥɸɢɞɚ, ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɫɩɢɪɚɥɢ, ɡɚɤɪɭɱɟɧɧɨɣ ɩɨ ɱɚɫɨɜɨɣ 

ɫɬɪɟɥɤɟ. ɋɩɢɪɚɥɶ ɭɫɤɨɪɹɟɬ ɫɤɨɪɨɫɬɶ ɪɚɡɞɟɥɟɧɢɹ ɠɢɞɤɨɣ ɢ ɝɚɡɨɜɨɣ ɮɚɡ ɜ ɱɚɲɟ ɫɟɩɚɪɚɬɨɪɟ. 

ɉɪɢ ɞɜɢɠɟɧɢɢ ɜɜɟɪɯ ɨɛɴɟɦ ɧɟɮɬɢ, ɜɵɫɚɫɵɜɚɟɦɵɣ ɰɟɧɬɪɚɥɶɧɨɣ ɬɪɭɛɨɣ ɱɟɪɟɡ ɧɟɛɨɥɶɲɨɟ ɨɬ-

ɜɟɪɫɬɢɟ ɛɨɥɶɲɟ, ɱɟɦ ɨɛɴɟɦ ɧɟɮɬɢ ɜ ɱɚɲɟ ɫɟɩɚɪɚɬɨɪɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɩɚɞɚɧɢɸ ɜɨɡɞɭɯɚ ɜ 

ɰɟɧɬɪɚɥɶɧɭɸ ɬɪɭɛɭ ɢ ɧɚɪɭɲɟɧɢɸ ɪɚɛɨɬɵ ɫɟɩɚɪɚɬɨɪɚ. 

Ключевые слова: ɪɚɡɞɟɥɟɧɢɟ ɝɚɡɚ ɢ ɧɟɮɬɢ, ɦɧɨɝɨɫɟɤɰɢɨɧɧɵɣ ɝɚɡɨɧɟɮɬɹɧɨɣ ɫɟɩɚɪɚɬɨɪ, 

ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɝɢɞɪɨɞɢɧɚɦɢɤɚ, ɩɭɡɵɪɟɤ. 

 

 

A study of the mechanism of separation in a multi-cup downhole gas-oil separator 

Chunli Zhao, Nan Zhang, Jianchun Guo, Tianji Yang, and Zhi Yang 

A mathematical model (numerical simulation) of gas-oil flow in a multi-cup downhole gas-oil sepa-

rator is proposed. The model takes into account the Gibbs wave equation to obtain the pump plung-



er velocity and the population balance model (PBM) for describing bubble aggregation and break-

age. The gas-oil flow field distribution and the bubble behavior in the multi-cup gas-oil separator 

were simulated using computational fluid dynamics (CFD). The numerical simulation results 

showed that the main role of gas-oil flow distribution in the process of oil separation from the sepa-

rator cup wall is the viscous effect. Small bubbles in the center tube aggregate into large bubbles, 

and interaction of the bubbles along the flow and the fluid running down the cup wall forms a 

clockwise spiral, which accelerates separation of the gas and oil phases in the separator cup. During 

the upstroke, the oil volume being sucked out by the center tube through the small hole is larger 

than the oil volume in the separator cup, which causes entry of air into the center tube and failure of 

the separator cup. 

Keywords: gas-oil separation, multi-cup gas-oil separator, CFD, bubble, simulated analysis. 
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ȼ ɪɚɦɤɚɯ ɚɛɢɨɝɟɧɧɨɣ ɤɨɧɰɟɩɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɧɟɮɬɢ ɪɚɫɫɦɨɬɪɟɧ ɤɨɦɩɥɟɤɫ ɜɨɡɦɨɠɧɵɯ ɪɟɚɤ-

ɰɢɣ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɩɪɨɰɟɫɫɟ ɷɜɨɥɸɰɢɢ ɝɥɭɛɢɧɧɵɯ ɮɥɸɢɞɨɜ, ɤɨɦɩɨɧɟɧɬɵ ɤɨɬɨɪɵɯ ɦɨɝɭɬ 

ɛɵɬɶ ɢɫɬɨɱɧɢɤɚɦɢ ɚɛɢɨɝɟɧɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɜɟɳɟɫɬɜɚ. Ɉɤɢɫɥɢɬɟɥɶɧɨɟ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɟ ɩɪɟ-

ɨɛɪɚɡɨɜɚɧɢɟ ɦɟɬɚɧɚ (ɢ ɟɝɨ ɛɥɢɠɚɣɲɢɯ ɝɨɦɨɥɨɝɨɜ) ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɟɪɵ, ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ 

ɧɟɤɨɬɨɪɵɯ ɮɥɸɢɞɚɯ, ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɫɟ-

ɪɚɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ ɜɨɡɦɨɠɧɨɫɬɢ ɷɬɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɹɜɥɹɸɬɫɹ 

ɭɫɬɨɣɱɢɜɵɟ ɩɪɹɦɵɟ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɫɟɪɵ ɜ ɧɟɮɬɹɯ, ɢɯ ɩɥɨɬɧɨɫɬɶɸ, ɜɹɡɤɨ-

ɫɬɶɸ, ɤɨɥɢɱɟɫɬɜɨɦ ɚɫɮɚɥɶɬɨɫɦɨɥɢɫɬɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɬɹɠɟɥɵɯ ɮɪɚɤɰɢɣ, ɚ ɬɚɤɠɟ ɦɚɫɲɬɚɛɨɦ 

ɡɚɥɟɠɟɣ ɧɟɮɬɟɣ. Ⱦɨɥɹ ɝɚɡɚ ɜ ɧɟɮɬɟɝɚɡɨɜɵɯ ɫɢɫɬɟɦɚɯ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɟɪɵ 

ɭɦɟɧɶɲɚɟɬɫɹ. Ɇɟɬɚɥɥɵ (V, NТ) ɜ ɫɨɫɬɚɜɟ ɝɥɭɛɢɧɧɵɯ ɮɥɸɢɞɨɜ ɜɥɢɹɸɬ ɧɚ ɝɟɨɯɢɦɢɱɟɫɤɢɣ ɬɢɩ 

ɧɟɮɬɢ. ȼɚɧɚɞɢɟɜɵɟ ɧɟɮɬɢ (V > NТ) — ɛɨɥɟɟ ɬɹɠɟɥɵɟ, ɜɵɫɨɤɨɫɟɪɧɢɫɬɵɟ, ɡɚɥɟɝɚɸɬ ɛɥɢɠɟ ɤ 

ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. ɇɢɤɟɥɟɜɵɟ (NТ > V) — ɛɨɥɟɟ ɥɟɝɤɢɟ, ɦɟɧɟɟ ɫɟɪɧɢɫɬɵɟ, ɧɚɯɨɞɹɬɫɹ ɜ ɛɨɥɟɟ 

ɝɥɭɛɨɤɢɯ ɫɥɨɹɯ. ɗɬɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ, ɜɢɞɢɦɨ, ɨɛɭɫɥɨɜɥɟɧɚ ɪɚɡɧɵɦ ɯɚɪɚɤɬɟɪɨɦ ɤɚɬɚɥɢɬɢɱɟ-

ɫɤɢɯ ɫɜɨɣɫɬɜ ɦɟɬɚɥɥɨɜ ɢ ɫɨɞɟɪɠɚɳɢɯ ɢɯ ɫɬɪɭɤɬɭɪ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɟɮɬɹɧɨɝɨ ɮɥɸɢɞɚ ɫ ɭɱɚ-

ɫɬɢɟɦ ɝɟɬɟɪɨɤɨɦɩɨɧɟɧɬɨɜ ɜɥɢɹɸɬ, 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɮɪɚɤɰɢɨɧɧɨɝɨ ɢ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɧɟɮɬɟɝɚɡɨɜɵɯ ɫɢ-

ɫɬɟɦ. 

Ключевые слова: ɚɛɢɨɝɟɧɧɚɹ ɧɟɮɬɶ, ɝɟɧɟɡɢɫ ɧɟɮɬɢ, ɫɟɪɧɢɫɬɨɫɬɶ ɧɟɮɬɢ, ɚɫɮɚɥɶɬɢɬ, ɜɚɧɚɞɢɣ. 

 



Possible paths of origin of gas-oil systems and causes of differences in their properties 

M. A. Lurie and F. K. Schmidt 

A sequence of possible reactions occurring during evolution of deep-lying fluids, components of 

which could be sources of biogenous oil substances, is studied within the confines of biogenetic 

concept of formation of oil. Oxidative condensation transformation of methane and its immediate 

homologs under the action of sulfur present in some fluids might have facilitated formation of vari-

ous types of hydrocarbons and organosulfur compounds. A proof of the possibility of such trans-

formations are stable direct correlations between sulfur concentration in oils, their density, viscosi-

ty, content of asphaltic-resinous components and heavy fractions, and the scale of oil deposits. The 

proportion of gas in oil-gas systems decreases with increase of sulfur content. Metals, like V and 

Ni, in deep-lying fluids affect the geochemical type of oil. Vanadium oils are heavier (V > Ni), 

high-sulfur, and occur closer to the surface, while Ni oils are lighter (Ni < V), low-sulfur, and occur 

in deeper strata. These characteristics apparently stem from the different nature of catalytic proper-

ties of the metals and the structures containing them. Transformations of oil fluid with the involve-

ment of heterocomponents thus affect the characteristics of fractional and chemical composition of 

oil-gas systems. 

Keywords: abiogenous oil, origin of oil, sulfur content in oil, asphaltite, vanadium, nickel 

 

 

ɉɪɟɜɪɚщɟɧɢɹ ɩɪɹɦɨɝɨɧɧɨɣ ɛɟɧɡɢɧɨɜɨɣ ɮɪɚɤɰɢɢ ɧɚ ɜɵɫɨɤɨɤɪɟɦɧɟɡɟɦɧɨɦ ɰɟɨɥɢɬɟ, ɦɨɞɢ-

ɮɢɰɢɪɨɜɚɧɧɨɦ ɝɚɥɥɢɟɦ ɢ ɰɢɪɤɨɧɢɟɦ 
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ɂɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɝɚɥɥɢɹ ɢ ɟɝɨ ɤɨɦɛɢɧɚɰɢɢ ɫ ɰɢɪɤɨɧɢɟɦ ɧɚ ɤɢɫɥɨɬɧɵɟ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ ɩɟɧɬɚɫɢɥɚ ɜ ɩɪɨɰɟɫɫɟ ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ ɩɪɹɦɨɝɨɧɧɨɣ ɛɟɧɡɢɧɨɜɨɣ ɮɪɚɤɰɢɢ ɜ ɨɬɫɭɬ-

ɫɬɜɢɟ ɜɨɞɨɪɨɞɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɢ ɮɨɫɮɨɪɫɨɞɟɪɠɚɳɟ-

ɝɨ ɇ-ɭɥɶɬɪɚɫɢɥɚ ɝɚɥɥɢɟɦ ɢ ɰɢɪɤɨɧɢɟɦ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɝɢɞɪɢɪɭɸɳɢɯ-

ɞɟɝɢɞɪɢɪɭɸɳɢɯ ɰɟɧɬɪɨɜ ɢ ɤɢɫɥɨɬɧɵɯ ɰɟɧɬɪɨɜ ɫɪɟɞɧɟɣ ɫɢɥɵ. ɉɪɢ ɦɚɫɫɨɜɨɦ ɨɬɧɨɲɟɧɢɢ 

Гr:GК 1:1 ɞɨɫɬɢɝɚɟɬɫɹ ɨɩɬɢɦɚɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɷɬɢɯ ɰɟɧɬɪɨɜ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ 

ɫɤɨɪɨɫɬɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧ-ɩɚɪɚɮɢɧɨɜ ɢ ɚɪɨɦɚɬɢɡɚɰɢɢ ɚɥɢɮɚɬɢɱɟɫɤɢɯ ɢ ɧɚɮɬɟɧɨɜɵɯ ɭɝɥɟɜɨ-

ɞɨɪɨɞɨɜ.ȼɜɟɞɟɧɢɟ ɜ ɰɟɨɥɢɬ ɮɨɫɮɨɪɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɜɵɯɨɞɚ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ 

ɜɫɥɟɞɫɬɜɢɟ ɨɫɥɚɛɥɟɧɢɹ ɢ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɢɫɥɨɬɧɵɯ ɰɟɧɬɪɨɜ. 

Ключевые слова: ɇ-ɭɥɶɬɪɚɫɢɥ, ɝɚɥɥɢɣ, ɰɢɪɤɨɧɢɣ, ɩɪɹɦɨɝɨɧɧɚɹ ɛɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ 

 



Transformation of straight-run gasoline fraction on high-silica zeolite modified by gallium and 

zirconium 

S. л. MКЦОНШЯ, KС. V. AФСЦОНШЯК, N. F. AФСЦОНШЯК, S. S. DКНКsСОЯК, КЧН л I. AФСЦОНШЯ 

The effect of gallium and its combination with zirconium on the acid and catalytic properties of 

pentasil in the process of straight-run gasoline fraction upgrading in the absence of hydrogen is 

studied. It is demonstrated that hydrogenating-dehydrogenating centers and acid centers of medium 

strength are formed upon simultaneous modification of phosphorus-containing N-ultrasil by gallium 

and zirconium. At 1:1 Zr:Ga mass ratio an optimal ratio of these centers is attained, which acceler-

ates isomerization of n-paraffins and aromatization of aliphatic and naphtheninc hydrocarbons. In-

sertion of phosphorus into zeolite facilitates increased yield of liquid products because of weaken-

ing and redistribution of acid centers. 

Keywords: pentasil, N-ultrasil, gallium, zirconium, straight-run gasoline fraction. 

 

 

ȼɥɢɹɧɢɟ ɞɨɛɚɜɨɤ ɮɟɪɪɨɫɮɟɪ ɧɚ ɫɨɫɬɚɜ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ ɩɪɢɪɨɞɧɨɝɨ ɛɢɬɭɦɚ 

Ɇɨɪɞɨɜɨ-Ʉɚɪɦɚɥɶɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

ɇ. ɇ. ɋɜɢɪɢɞɟɧɤɨ, ȿ. Ȼ. Ʉɪɢɜɰɨɜ, Ⱥ. Ʉ. Ƚɨɥɨɜɤɨ 
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ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɨɞɭɤɬɨɜ ɬɟɪɦɨɤɪɟɤɢɧɝɚ ɜɵɫɨɤɨɫɟɪɧɢɫɬɨɝɨ ɛɢɬɭɦɚ Ɇɨɪɞɨɜɨ-

Ʉɚɪɦɚɥɶɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɫɨɞɟɪɠɚɳɟɝɨ 3,7% ɦɚɫ. ɫɟɪɵ, 6,7% ɦɚɫ. ɮɪɚɤɰɢɢ ɧ.ɤ.–200°ɋ. 

Ʉɪɟɤɢɧɝ ɛɢɬɭɦɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 450°ɋ ɜ ɬɟɱɟɧɢɟ 120 ɦɢɧ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶ-

ɧɨ 8,1% ɮɪɚɤɰɢɢ ɧ.ɤ.–360°ɋ, ɩɪɢ ɷɬɨɦ ɧɚɛɥɸɞɚɸɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɵɯɨɞɵ ɝɚɡɚ ɢ ɤɨɤɫɚ — 

ɫɭɦɦɚɪɧɨ ɛɨɥɟɟ 20% ɦɚɫ. ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɦɢɤɪɨɫɮɟɪ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɡɨɥɵ ɧɚ ɧɚɩɪɚɜ-

ɥɟɧɧɨɫɬɶ ɩɪɟɜɪɚɳɟɧɢɣ ɤɨɦɩɨɧɟɧɬɨɜ ɛɢɬɭɦɚ. Ʉɪɟɤɢɧɝ ɛɢɬɭɦɚ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 10% ɦɢɤɪɨɫɮɟɪ 

ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɵɯɨɞɚ ɮɪɚɤɰɢɢ ɧ.ɤ.–360°ɋ ɧɚ 10 %, ɩɪɢ ɷɬɨɦ ɜɵɯɨɞ ɩɨɛɨɱɧɵɯ ɩɪɨ-

ɞɭɤɬɨɜ (ɝɚɡɚ ɢ ɤɨɤɫɚ) ɫɭɦɦɚɪɧɨ ɫɨɫɬɚɜɢɥ ɜɫɟɝɨ 4% ɦɚɫ. Ɋɟɡɭɥɶɬɚɬɵ ɫɬɪɭɤɬɭɪɧɨ-ɝɪɭɩɩɨɜɨɝɨ 

ɚɧɚɥɢɡɚ ɫɦɨɥ ɢ ɚɫɮɚɥɶɬɟɧɨɜ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ ɛɢɬɭɦɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɞɟɫɬɪɭɤɰɢɢ ɦɨɥɟɤɭɥ ɫɦɨɥ ɢ ɚɫɮɚɥɶɬɟɧɨɜ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɦɢɤɪɨɫɮɟɪ. ɋɪɟɞɧɹɹ ɦɨɥɟɤɭɥɹɪɧɚɹ 

ɦɚɫɫɚ ɚɫɮɚɥɶɬɟɧɨɜ ɫɧɢɠɚɟɬɫɹ ɧɚ 703 ɚ.ɟ.ɦ., ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɤɨɜ ɜ ɦɨɥɟɤɭɥɟ — ɫ 4 ɞɨ 3, ɜ 3 ɪɚɡɚ 

ɭɦɟɧɶɲɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɧɚɮɬɟɧɨɜɵɯ ɤɨɥɟɰ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɮɚɤɬɨɪɚ ɚɪɨɦɚɬɢɱ-

ɧɨɫɬɢ, ɭɦɟɧɶɲɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨ 

ɚɥɢɮɚɬɢɱɟɫɤɢɯ ɮɪɚɝɦɟɧɬɨɜ ɢ ɞɥɢɧɚ ɡɚɦɟɫɬɢɬɟɥɟɣ. ɋɪɟɞɧɹɹ ɦɨɥɟɤɭɥɚ ɚɫɮɚɥɶɬɟɧɨɜ ɫɬɚɧɨɜɢɬɫɹ 

ɛɨɥɟɟ ɤɨɦɩɚɤɬɧɨɣ, ɩɪɟɨɛɥɚɞɚɸɬ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɪɚɝɦɟɧɬɵ. 

Ключевые слова: ɩɪɢɪɨɞɧɵɣ ɛɢɬɭɦ, ɤɪɟɤɢɧɝ, ɦɢɤɪɨɫɮɟɪɵ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɡɨɥɵ, ɫɦɨɥɵ, ɚɫ-

ɮɚɥɶɬɟɧɵ.  



Effect of ferrospheres as additives on composition of cracking liquid products of mordovo-

karmal native asphalt 

N. N. Sviridenko, E. B. Krivtsov, and A. K. Golovko 

Thermocracking products of high-sulfur Mordovo-Karmal asphalt containing 3.7 wt. % sulfur and 

6.7 wt. % ibp-200°C ПrКМЭТШЧ КrО КЧКХвгОН. AННТЭТШЧКХ 8.1% ТЛp-360°C ПrКМЭТШЧ can be obtained by 

МrКМФТЧР ЭСО КspСКХЭ КЭ 450°C ПШr 120 min with maximum gas and coke yield totaling more than 20 

wt. %. The effect of fly ash microspheres on the direction of transformations of asphalt components 

is studied. Asphalt cracking in the presence of 10% microspheres raises the yield of the ibp-360°C 

fraction by 10% with a total by-products (gas and coke) yield of only 4 wt. %. Structural-group 

composition analysis of resins and asphaltenes of asphalt cracking products indicates significant 

degradation of resin and asphaltene molecules in the presence of microspheres. The average molec-

ular mass of asphaltenes decreases by 703 amu, the number of blocks in a molecule decreases from 

4 to 3, and the number of naphthene rings decreases threefold, which leads to increase in aromatici-

ty factor, and the quantity of aliphatic fragments and the length of substituents diminish. The aver-

age asphaltene molecule becomes more compact and aromatic structural fragments dominate. 

Keywords: native asphalt, cracking, ferrospheres, microspheres, fly ash, resins, asphaltenes. 

 

 

ɋɨɫɬɚɜ ɫɟɪɨɫɨɞɟɪɠɚщɢɯ ɫɬɪɭɤɬɭɪ ɜ ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɜɟщɟɫɬɜɚɯ ɢ ɦɚɫɥɹɧɵɯ 

ɤɨɦɩɨɧɟɧɬɚɯ ɬɹɠɟɥɨɣ ɧɟɮɬɢ ɍɫɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 
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ɂɡɭɱɟɧ ɫɨɫɬɚɜ ɫɬɪɭɤɬɭɪɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ɦɨɥɟɤɭɥ ɫɦɨɥ ɢ ɚɫɮɚɥɶɬɟɧɨɜ ɬɹɠɟɥɨɣ ɧɟɮɬɢ ɍɫɢɧ-

ɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɯ ɫɜɹɡɢ ɋ–S ɫɭɥɶɮɢɞɨɜ, ɢ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ ɟɟ 

ɦɚɫɥɹɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. ɋɨɫɬɚɜ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɮɪɚɝɦɟɧɬɨɜ ɚɫɮɚɥɶɬɟɧɨɜ ɢɫɫɥɟɞɨɜɚɧ ɨɬ-

ɞɟɥɶɧɨ ɞɥɹ ɢɯ ɧɢɡɤɨ- ɢ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɣ ɮɪɚɤɰɢɢ, ɚ ɬɚɤɠɟ ɨɤɤɥɸɞɢɪɨɜɚɧɧɵɯ ɦɚɥɶɬɟɧɨɜ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɫɨɫɬɚɜɟ ɮɪɚɝɦɟɧɬɨɜ ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɜɟɳɟɫɬɜ, ɫɜɹɡɚɧɧɵɯ ɱɟɪɟɡ 

ɫɭɥɶɮɢɞɧɵɟ ɦɨɫɬɢɤɢ, ɩɪɢɫɭɬɫɬɜɭɸɬ ɚɥɤɚɧɵ, ɧɚɮɬɟɧɵ, ɦɨɧɨ- ɢ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ ɚɪɨɦɚɬɢɱɟ-

ɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɞɢɛɟɧɡɨɬɢɨɮɟɧɵ, ɨɞɧɨɨɫɧɨɜɧɵɟ ɚɥɢɮɚɬɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ. Cɟɪɨɫɨɞɟɪɠɚ-

ɳɢɟ ɫɬɪɭɤɬɭɪɵ ɦɚɫɥɹɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɚɥɤɢɥɡɚɦɟɳɟɧɧɵɦɢ ɬɢɨɮɟɧɚɦɢ, ɛɟɧɡɨ-, 

ɞɢɛɟɧɡɨ-, ɛɟɧɡɨɧɚɮɬɨɬɢɨɮɟɧɚɦɢ ɢ ɛɢɰɢɤɥɢɱɟɫɤɢɦɢ ɫɭɥɶɮɢɞɚɦɢ. ɉɪɢ ɬɟɪɦɢɱɟɫɤɨɣ ɩɟɪɟɪɚ-

ɛɨɬɤɟ ɧɟɮɬɢ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɟ ɦɨɥɟɤɭɥ ɫɦɨɥ ɢ ɚɫɮɚɥɶɬɟɧɨɜ ɩɨ ɫɭɥɶɮɢɞɧɵɦ ɦɨɫɬɢɤɚɦ 

ɫ ɩɟɪɟɯɨɞɨɦ ɨɬɞɟɥɶɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ɜ ɫɨɫɬɚɜ ɞɢɫɬɢɥɥɹɬɨɜ, ɱɬɨ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɢɯ 

ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɢ. 



Ключевые слова: ɬɹɠɟɥɚɹ ɧɟɮɬɶ, ɫɦɨɥɵ, ɚɫɮɚɥɶɬɟɧɵ, ɫɟɪɨɫɨɞɟɪɠɚɳɢɟ ɫɬɪɭɤɬɭɪɵ, ɫɟɪɨɨɪ-
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Composition of sulfur-containing structures in resinous-asphaltenous substances and lube com-

ponents of Usa heavy oil 

E. Yu. Kovalenko, T. A. Sagachenko, V. P. Sergun, T. V. Cheshkova, S. S. Yanovskaya, and R. S. 

Min 

The composition of structural fragments of resin and asphaltene molecules of Usa heavy oil con-

taining C-S bonds of sulfides and containing organosulfur compounds of lube components of this 

oil is studied. The composition of sulfur-containing fragments of asphaltenes is studied separately 

for their low- and high-molecular fractions and occluded maltenes. It is shown that alkanes, naph-

thenes, mono- and polycyclic aromatic hydrocarbons, dibenzothiophenes, and monobasic aliphatic 

acids occur in the fragments of resinous-asphaltenous substances linked via sulfide bridges. The sul-

fur-containing structures of lube components are represented by alkyl-substituted thiophenes, ben-

zo-, dibenzo- and benzonaphthothiophenes, and bicyclic sulfides. On thermal treatment of the oil 

the resin and asphaltene molecules breakdown along sulfide bridges with transition of individual 

fragments to the composition of the distillates, which must be taken into account while upgrading 

them. 

Keywords: heavy oil, resins, asphaltenes, sulfur-containing structures, organosulfur compounds, 

sulfides. 
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ȼ ɰɟɥɹɯ ɢɡɭɱɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜɟɳɟɫɬɜɚ ɩɪɢ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɢ ɩɨɫɪɟɞɫɬɜɨɦ 

ɫɩɟɤɬɪɨɫɤɨɩɢɢ ɜ ɛɥɢɠɧɟɣ ɢɧɮɪɚɤɪɚɫɧɨɣ ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɵ ɨɛɪɚɡɰɵ ɤɨɦɩɨɫɬɨɜ ɪɚɫɬɢ-

ɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ ɜ ɫɦɟɫɢ ɫ ɝɭɦɢɧɨɜɵɦɢ ɤɢɫɥɨɬɚɦɢ. ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ, ɱɬɨ ɞɨɛɚɜɥɟɧɢɟ 

ɝɭɦɢɧɨɜɵɯ ɤɢɫɥɨɬ ɦɨɠɟɬ ɧɟ ɬɨɥɶɤɨ ɭɫɤɨɪɢɬɶ ɩɪɨɰɟɫɫ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ, ɧɨ ɢ ɩɨɜɵɫɢɬɶ ɤɚɱɟ-

ɫɬɜɨ ɤɨɧɟɱɧɨɝɨ ɤɨɦɩɨɫɬɚ. ȼɵɹɫɧɟɧɨ, ɱɬɨ ɤɨɧɰɟɧɬɪɚɰɢɹ ɝɭɦɢɧɨɜɵɯ ɤɢɫɥɨɬ, ɩɪɢ ɤɨɬɨɪɨɣ ɞɨ-

ɫɬɢɝɚɟɬɫɹ ɧɚɢɛɨɥɶɲɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɫɨɫɬɚɜɥɹɟɬ 10% 

Ключевые слова: ɪɚɫɬɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ, ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɟ, ɝɭɦɢɧɨɜɵɟ ɤɢɫɥɨɬɵ, ȻɂɄ-

ɫɩɟɤɬɪɨɫɤɨɩɢɹ. 

 



Analysis of green waste composting and the effects of humic acid content using near-infrared 

spectroscopy 

Zhen Liu, Yaning Luan, Xiang Yang, and Anlong Zou 

In order to investigate the mechanism of transformation of green (plant) waste materials into com-

post, changes in the components of samples of composts produced over different composting peri-

ods and with addition of 0, 5, 10, and 15% of humic acid (HA) were analyzed by near-infrared 

spectroscopy (NIRS). The results indicated that addition of HA can not only accelerate the com-

posting process, but also improve the quality of the compost by increasing its maturity. Addition of 

HA does not change the functional groups, but changes their number and the structure of the mate-

rials. Addition of 10% HA was found to have the most beneficial effects on the composting process 

and on the resulting compost. 

Keywords: green waste, compost, near-infrared spectroscopy (NIRS), humic acid (HA). 

 

 

Ⱦɟɷɦɭɥɶɝɢɪɭɸщɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɞɟɧɞɪɢɬɧɨɝɨ ɩɨɥɢɚɦɢɞɨɚɦɢɧɚ 

əɧ ɋɢɧɶɹɧ, Ⱥɣ ɑɢ 
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Ɉɩɢɫɚɧ ɩɪɨɰɟɫɫ ɫɢɧɬɟɡɚ ɞɟɧɞɪɢɬɧɵɯ ɩɨɥɢɚɦɢɞɨɚɦɢɧɨɜ 1-ɝɨ, 2-ɝɨ ɢ 3-ɝɨ ɩɨɤɨɥɟɧɢɣ. ɍɫɬɚ-

ɧɨɜɥɟɧɨ, ɱɬɨ ɫ ɤɚɠɞɵɦ ɫɥɟɞɭɸɳɢɦ ɩɨɤɨɥɟɧɢɟɦ ɞɟɧɞɪɢɦɟɪɚ, ɚ ɬɚɤɠɟ ɫ ɪɨɫɬɨɦ ɟɝɨ ɤɨɧɰɟɧ-

ɬɪɚɰɢɢ, ɤɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɪɚɡɪɭɲɟɧɢɹ ɧɟɮɬɹɧɵɯ ɤɚɩɟɥɶ ɢ ɫɬɟɩɟɧɶ ɪɚɡɪɭɲɟɧɢɹ ɫɬɚɛɢɥɶɧɨɣ 

ɷɦɭɥɶɫɢɢ «ɧɟɮɬɶ ɜ ɜɨɞɟ» ɜɨɡɪɚɫɬɚɸɬ. Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɫɬɢɝɧɭɬɚɹ ɫɬɟɩɟɧɶ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɫɨ-

ɫɬɚɜɢɥɚ 84,6% ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ 20 ɦɝ/ɥ ɩɨɥɢɚɦɢɞɨɚɦɢɧɚ 3-ɝɨ ɩɨɤɨɥɟɧɢɹ. ɉɪɟɞɫɬɚɜɥɟɧ ɦɟɯɚ-

ɧɢɡɦ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ ɪɚɡɪɭɲɟɧɢɹ ɷɦɭɥɶɫɢɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɮɟɪɢɱɟɫɤɨɣ ɮɨɪɦɨɣ ɦɚɤ-

ɪɨɦɨɥɟɤɭɥ ɩɨɥɢɚɦɢɞɨɚɦɢɧɚ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟɦ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɩɨɥɹɪɧɵɯ ɝɪɭɩɩ ɧɚ ɟɝɨ ɩɨ-

ɜɟɪɯɧɨɫɬɢ. 

Ключевые слова: ɞɟɧɞɪɢɦɟɪ, ɩɨɥɢɚɦɢɞɨɚɦɢɧ, ɞɟɷɦɭɥɶɝɢɪɨɜɚɧɢɟ, ɷɦɭɥɶɫɢɹ «ɧɟɮɬɶ ɜ ɜɨɞɟ». 

 

Demulsification performance and mechanism of demulsification of dendritic polyamidoamine 

Yang Xinliang and Ai Chi 

The process of synthesis of 1st-, 2nd- and 3rd-generation dendritic polyamidoamines (PAMAM), 

using ammonia and ethylenediamine, is described. It is shown that the oil drops disintegration rate 

constant and the degree of breakdown of stable oil-water emulsion increase with each subsequent 

generation of the dendrimer and with its increase. The maximally attained degree of separation of 

water containing 68 mg/liter of oil was 84.6% with addition of 20 mg/liter of 3rd-generation PA-

MAM. The demulsification mechanism is shown to be associated with the spherical shape of the 



dendritic PAMAM macromolecules and the presence of a large number of polar amino functional 

groups on the surface of these spheres. 

Keywords: dendrimer, polyamidoamine, oil-water emulsion, demulsification performance, demul-

sification mechanism. 

 

 

Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɛɭɪɢɦɨɫɬɢ ɝɨɪɧɨɣ ɩɨɪɨɞɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɞɢɮɮɟɪɟɧ-

ɰɢɚɥɶɧɵɯ ɞɚɜɥɟɧɢɹɯ ɧɚ ɡɚɛɨɟ ɫɤɜɚɠɢɧɵ 

ɑɠɚɧ ɏɨɣ, ɋɭɧɶ Ɍɷɧɮɷɣ, ɏɭɚɧ ɏɷ, Ƚɚɨ Ⱦɷɥɢ 

E-mail: zhanghui3702@163.com 

ɉɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɛɭɪɢɦɨɫɬɢ ɩɨɪɨɞɵ ɩɪɢ ɛɭɪɟɧɢɢ ɧɚ ɞɟɩɪɟɫɫɢɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɡɚɛɨɟ ɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɤɚɤ ɧɚ 

ɛɭɪɢɦɨɫɬɶ ɩɨɪɨɞɵ, ɬɚɤ ɢ ɧɚ ɚɤɭɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɨɜ ɦɚɬɟɦɚɬɢɱɟ-

ɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɞɥɹ ɚɧɚɥɢɡɚ ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɟɠɞɭ ɛɭɪɢɦɨɫɬɶɸ ɩɨɪɨɞɵ ɢ ɚɤɭɫɬɢɱɟɫɤɢɦɢ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɚɤɭɫɬɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ ɞɚɜ-

ɥɟɧɢɟɦ, ɩɨɡɜɨɥɢɥɨ ɩɨɫɬɪɨɢɬɶ ɦɨɞɟɥɶ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɛɭɪɢɦɨɫɬɢ ɩɨɪɨɞɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɞɚɜɥɟɧɢɹɯ. Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɨɫɧɨɜɚɧɧɵɣ ɩɨɞɯɨɞ ɤ ɤɨɥɢɱɟ-

ɫɬɜɟɧɧɨɣ ɨɰɟɧɤɟ ɛɭɪɢɦɨɫɬɢ ɩɨɪɨɞɵ ɧɚ ɨɫɧɨɜɟ ɤɚɪɨɬɚɠɧɵɯ ɞɚɧɧɵɯ. 

Ключевые слова: ɛɭɪɢɦɨɫɬɶ ɩɨɪɨɞɵ, ɜɪɟɦɹ ɩɪɨɛɟɝɚ ɡɜɭɤɨɜɨɣ ɜɨɥɧɵ, 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɡɚɛɨɟ, ɝɟɨɦɟɯɚɧɢɤɚ. 

 

Experimental investigation of formation rock drillability under bottomhole differential pressure 

conditions 

Zhang Hui, Sun Tengfei, Huang He, and Gao Deli 

Quantitative evaluation of rock drillability is of vital importance for selecting drilling bits and opti-

mizing drilling parameters. The existing drillability evaluation methods are mostly designed for 

balanced and near-balanced drilling situation (roughly 0 bottomhole differential pressure), while 

investigations of under-balanced drilling are rare. In this work, rock drillability and acoustic veloci-

ty testing devices are used to investigate rock drillability in under-balanced drilling situation. The 

experimental results showed that bottomhole differential pressure produces a great impact on both 

rock drillability and acoustic characteristics. Mathematical statistics methods have been applied to 

analyze the correlations between rock drillability and acoustic characteristics as well as between 

differential pressure and acoustic characteristics, and to build a model for forecasting rock drillabil-

ity under various bottomhole differential pressures. The model provides a sound approach to quanti-

tative assessment of rock drillability based on log data. 



Keywords: rock drillability, acoustic wave travel time, bottomhole differential pressure, rock me-

chanics. 

 

 

Ɏɨɬɨɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɨɣɤɨɫɬɢ ɦɨɬɨɪɧɵɯ ɦɚɫɟɥ ɢ ɜɥɢ-

ɹɧɢɹ ɩɪɨɞɭɤɬɨɜ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɞɟɫɬɪɭɤɰɢɢ ɧɚ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɟ ɫɜɨɣɫɬɜɚ  

Ȼ. ɂ. Ʉɨɜɚɥɶɫɤɢɣ, Ⱥ. ɇ. ɋɨɤɨɥɶɧɢɤɨɜ, Ɉ. ɇ. ɉɟɬɪɨɜ, ȼ. Ƚ. ɒɪɚɦ 

E-mail: shram18rus@mail.ru 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɨɣɤɨɫɬɢ ɦɢɧɟɪɚɥɶɧɵɯ ɢ ɱɚɫɬɢɱɧɨ 

ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɦɨɬɨɪɧɵɯ ɦɚɫɟɥ. Ɉɛɨɫɧɨɜɚɧ ɤɪɢɬɟɪɢɣ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɨɣɤɨɫɬɢ ɢ ɨɩɪɟɞɟɥɟɧɚ 

ɫɜɹɡɶ ɦɟɠɞɭ ɧɢɦ ɢ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɦɚɫɟɥ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɦɟɬɨɞɚ ɨɰɟɧ-

ɤɢ ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɨɰɟɫɫɨɜ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɞɟɫɬɪɭɤɰɢɢ ɜɵɛɪɚɧ ɦɟɬɨɞ ɩɪɹɦɨɝɨ ɮɨɬɨɦɟɬɪɢɪɨ-

ɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɥɭɱɢɬɶ ɢɧɬɟɝɪɚɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɧɚɤɨɩɥɟɧɢɹ ɨɛɳɢɯ ɩɪɨɞɭɤɬɨɜ ɞɟ-

ɫɬɪɭɤɰɢɢ ɜ ɢɫɫɥɟɞɭɟɦɨɦ ɦɚɫɥɟ, ɨɰɟɧɢɜɚɟɦɵɣ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɨɝɥɨɳɟɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨ-

ɤɚ. ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɟ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɨɣɤɨɫɬɢ ɢ ɩɪɨɬɢ-

ɜɨɢɡɧɨɫɧɵɯ ɫɜɨɣɫɬɜ ɫɦɚɡɨɱɧɵɯ ɦɚɫɟɥ ɩɨ ɩɚɪɚɦɟɬɪɚɦ: ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɨɝɥɨɳɟɧɢɹ ɫɜɟɬɨɜɨɝɨ 

ɩɨɬɨɤɚ, ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɹɡɤɨɫɬɢ, ɢɫɩɚɪɹɟɦɨɫɬɢ ɢ ɢɡɧɨɫɭ. ɉɨɥɭɱɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɩɬɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ, ɜɹɡɤɨɫɬɢ, ɢɫɩɚɪɹɟɦɨɫɬɢ ɢ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɯ ɫɜɨɣɫɬɜ ɦɚɫɟɥ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɪɦɨ-

ɫɬɚɬɢɪɨɜɚɧɢɹ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɭɞɚɥɨɫɶ ɭɫɬɚɧɨɜɢɬɶ ɩɪɟɞɟɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɪɚɛɨɬɨɫɩɨ-

ɫɨɛɧɨɫɬɢ ɫɦɚɡɨɱɧɵɯ ɦɚɫɟɥ. 

Ключевые слова: ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ, ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɚɪɹɟɦɨɫɬɢ, 

ɤɪɢɬɟɪɢɣ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɯ ɫɜɨɣɫɬɜ, ɤɪɢɬɟɪɢɣ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɨɣɤɨɫɬɢ, 

ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ  

 

Photometric monitoring of thermal stability of motor oils and effect of thermal degradation 

products on antiwear properties 

B. I. KШЯКХ’sФТТ, A. N. SШФШХ’ЧТФШЯ, O. N. PОЭrШЯ, КЧН V. G. SСrКЦ 

The results of determination of thermal stability of mineral and partly synthetic motor oils are pre-

sented. The criterion of thermal stability is substantiated and the correlation between it and antiwear 

properties of the oils is determined. Direct photometric measurement method, which helps obtain an 

integral parameter of accumulation of all degradation products in the studied oil that can be deter-

mined from the luminous flux absorption coefficient, is chosen as the basic method of evaluation of 

thermal degradation processes. The essential feature of the method consists in comprehensive eval-

uation of thermal stability and antiwear properties of lube oils from the parameters, namely, the co-

efficient of luminous flux absorption, relative viscosity, vaporizability, and wear. Correlations of 



optical properties, viscosity, vaporizability, and antiwear properties of the lube oils with thermostat-

ing temperature are obtained, and based on them the limiting temperature of lube oil performing 

ability was established. 

Keywords: coefficient of luminous flux absorption, coefficient of vaporizability, criterion of anti-

wear properties, criterion of thermal stability, resistance to thermal effects 

 

 

Ɉɰɟɧɤɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ ɩɨ ɰɜɟɬɨɜɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

ɤɚɥɨɪɢɦɟɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ RGB 
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ɍɫɬɚɧɨɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɧɟɤɨɬɨɪɵɦɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɞɢɡɟɥɶɧɵɯ 

ɮɪɚɤɰɢɣ ɧɟɮɬɢ ɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɰɜɟɬɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ sRGB. ɇɚ ɨɫɧɨɜɟ ɷɬɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ 

ɩɪɟɞɥɨɠɟɧ ɷɤɫɩɪɟɫɫ-ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ ɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɤɢɩɟɧɢɹ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ ɩɨ ɮɨɬɨɢɡɨɛɪɚɠɟɧɢɹɦ, ɚɞɟɤɜɚɬɧɨɫɬɶ ɤɨɬɨ-

ɪɨɝɨ ɩɨɞɬɜɟɪɠɞɟɧɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɦɨɠɟɬ ɧɚɣɬɢ 

ɩɪɢɦɟɧɟɧɢɟ ɩɪɢ ɨɩɟɪɚɬɢɜɧɨɦ ɤɨɧɬɪɨɥɟ ɤɚɱɟɫɬɜɚ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨ-

ɰɟɫɫɨɜ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ. 

Ключевые слова: ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɹɧɵɯ ɮɪɚɤɰɢɣ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ, ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ 

ɤɢɩɟɧɢɹ, ɰɜɟɬɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

 

Evaluation of physicochemical properties of diesel fractions from color characteristics of rgb 

colorimetric system 

R. S. Manapov, D. O. Shulyakovskaya, and M. Yu. Dolomatov 

Correlations between some physicochemical properties of diesel fractions of crude oil and color co-

ordinates in sRGB color system are established. Based on these correlations, an express method is 

proposed for determining relative density, flash point, and initial boiling point of diesel fractions 

from photoimages, the adequacy of which is confirmed by statistical processing results. This meth-

od can find application for prompt monitoring of quality of diesel fractions of technological pro-

cesses of refineries. 

Keywords: density of oil fractions, flash point, initial boiling point, color characteristics. 

 

 


