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ɉɨɥɭɱɟɧɢɟ ɫɢɧɬɟɡ-ɝɚɡɚ ɢɡ ɧɟɬɪɚɞɢɰɢɨɧɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ 

Ʌ. Ⱥ. Ƚɭɥɹɟɜɚ, ɇ. ə. ȼɢɧɨɝɪɚɞɨɜɚ, Ƚ. ȼ. Ȼɢɬɢɟɜ, ȿ. Ƚ. Ƚɨɪɥɨɜ, Ⱥ. ȼ. ɒɭɦɨɜɫɤɢɣ 

E-mail: GulyaevaLA@vniinp.ru 

ɉɪɨɜɟɞɟɧɵ ɬɟɫɬɨɜɵɟ ɢɫɩɵɬɚɧɢɹ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɝɚɡɢɮɢɤɚɰɢɢ ɨɫɬɚɬɤɨɜ 

ɬɹɠɟɥɵɯ ɧɟɮɬɟɣ ɜ ɫɦɟɫɢ ɫ ɭɝɥɟɪɨɞɢɫɬɵɦɢ ɫɥɚɧɰɚɦɢ. ɉɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ 

ɭɫɬɚɧɨɜɤɢ ɜ ɪɟɠɢɦɟ ɝɚɡɢɮɢɤɚɰɢɢ ɫ ɩɨɥɭɱɟɧɢɟɦ ɫɢɧɬɟɡ-ɝɚɡɚ. ɄɉȾ ɩɪɨɰɟɫɫɚ ɫɨɫɬɚɜɢɥ ɨɤɨɥɨ 80%, 

ɜɵɯɨɞ ɫɭɯɨɝɨ ɫɢɧɬɟɡ ɝɚɡɚ —5,9 ɦ3/ɤɝ ɫɵɪɶɹ. 

Ключевые слова: ɝɚɡɢɮɢɤɚɰɢɹ, ɭɝɥɟɪɨɞɢɫɬɵɣ ɫɥɚɧɟɰ, ɬɹɠɟɥɵɟ ɧɟɮɬɹɧɵɟ ɨɫɬɚɬɤɢ, ɫɢɧɬɟɡ-ɝɚɡ. 

 

Synthesis Gas Production from Unconventional Hydrocarbon Stock 

L. A. Gulyaeva, N. Ya. Vinogradova, G. V. Bitiev, E. G. Gorlov, and A. V. Shumovskii 

Test trials of a plant were conducted to study the process of gasification of heavy oil resids blended with 

carbonaceous shales. The possibility of steady operation of the plant in gasification mode with production 

of synthesis gas is shown. The process efficiency was about 80% and the yield of dry synthesis gas was 

5.9 m
3
/kg of the feedstock. 

Key words: gasification, carbonaceous shale, heavy oil resids, synthesis gas. 

 

 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɦɨɞɟɪɧɢɡɚɰɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɧɚɫɚɞɨɱɧɵɯ ɤɨɥɨɧɧ ɫɟɪɨɨɱɢɫɬɤɢ ɧɚ 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ 

Ⱥ. Ƚ. Ʌɚɩɬɟɜ, Ɍ. Ɇ. Ɏɚɪɚɯɨɜ, Ɇ. Ɇ. Ȼɚɲɚɪɨɜ 

Ɋɚɫɫɦɨɬɪɟɧ ɩɪɨɰɟɫɫ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɚɫɫɨɩɟɪɟɧɨɫɚ ɜ ɯɚɨɬɢɱɧɨɦ ɧɚɫɚɞɨɱɧɨɦ ɫɥɨɟ 

ɩɪɢ ɬɭɪɛɭɥɟɧɬɧɨɦ ɞɜɢɠɟɧɢɢ ɝɚɡɚ ɢ ɩɪɨɬɢɜɨɬɨɱɧɨɦ ɥɚɦɢɧɚɪɧɨɦ ɜɨɥɧɨɜɨɦ ɬɟɱɟɧɢɢ ɩɥɟɧɤɢ 

ɠɢɞɤɨɫɬɢ. ɋɥɨɣ ɧɚɫɚɞɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɷɤɜɢɜɚɥɟɧɬɧɵɯ ɤɚɧɚɥɨɜ ɫ ɩɨɩɪɚɜɤɨɣ ɧɚ 

ɢɡɜɢɥɢɫɬɨɫɬɶ. ɂɫɩɨɥɶɡɨɜɚɧɚ ɢɞɟɹ ɉ. Ʉɚɩɢɰɵ ɨ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɜɨɥɧ ɧɚ ɦɟɠɮɚɡɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɥɟɧɤɢ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ ɜ ɜɢɞɟ ɷɥɟɦɟɧɬɨɜ ɲɟɪɨɯɨɜɚɬɨɫɬɢ. ɉɪɨɮɢɥɢ 

ɤɨɧɰɟɧɬɪɚɰɢɣ ɤɨɦɩɨɧɟɧɬɨɜ ɧɚɣɞɟɧɵ ɩɪɢ ɩɨɦɨɳɢ ɪɟɲɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 

ɦɚɫɫɨɩɟɪɟɧɨɫɚ, ɡɚɩɢɫɚɧɧɵɯ ɞɥɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɤɚɧɚɥɚ ɫ ɨɛɴɟɦɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɦɚɫɫɵ. 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɢ ɫɪɚɜɧɟɧɢɟ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ 

ɞɚɧɧɵɦɢ ɩɪɢ ɯɟɦɨɫɨɪɛɰɢɢ. 

Ключевые слова: ɫɟɪɨɨɱɢɫɬɤɚ, ɦɚɫɫɨɨɛɦɟɧ, ɯɟɦɨɫɨɪɛɰɢɹ, ɧɚɫɚɞɨɱɧɚɹ ɤɨɥɨɧɧɚ, ɧɚɫɚɞɤɢ, 

ɞɜɭɯɠɢɞɤɨɫɬɧɚɹ ɦɨɞɟɥɶ. 

 

Modeling and Modernization of Industrial Desulfurizing Packed Columns at Refineries 

A. G. Laptev, T. M. Farakhov, and M. M. Basharov. 

The process of mathematical modeling of mass transfer in a random packing layer under conditions of 

turbulent gas motion and countercurrent laminar wavy flow of a liquid film is studied. The packing layer 

is depicted as a set of equivalent channels with a correction for sinuosity. P. KКpТЭsК’s ТНОК ШП НОpТМЭТЧР 



waves on a mesophase film surface upon interaction with a gas stream as elements of roughness is used. 

The component concentration profiles are found by solving differential mass transfer equations for a 

cylindrical channel with a volume mass source. The results of solution of the equations system are 

presented and compared with experimental chemisorption data. 

Key words: desulfurization, mass transfer, chemisorption, packed column, packing, two-liquid model. 

 

 

ɉɨɥɭɱɟɧɢɟ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ ɞɥɹ ɯɨɥɨɞɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɢ ɫɨɜɦɟɫɬɧɨɣ 

ɩɟɪɟɪɚɛɨɬɤɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 

Ʌ. Ⱥ. Ƚɭɥɹɟɜɚ, Ɉ. ɂ. ɒɦɟɥɶɤɨɜɚ, ȼ. Ⱥ. ɏɚɜɤɢɧ, Ʌ. Ⱥ. Ʉɪɚɫɢɥɶɧɢɤɨɜɚ, Ɋ. ɗ. Ȼɨɥɞɭɲɟɜɫɤɢɣ 

E-mail: gulyaevala@vniinp.ru 

Ɋɚɫɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɜɥɟɱɟɧɢɹ ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɧɟɮɬɢ, ɩɨɥɭɱɟɧɧɨɣ ɦɟɬɨɞɨɦ Ɏɢɲɟɪɚ–

Ɍɪɨɩɲɚ ɢɡ ɫɢɧɬɟɡ-ɝɚɡɚ ɩɪɨɰɟɫɫɚ ɝɚɡɢɮɢɤɚɰɢɢ ɞɪɟɜɟɫɧɨɣ ɛɢɨɦɚɫɫɵ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɧɢɡɤɨɡɚɫɬɵɜɚɸɳɢɯ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ ɤɥɚɫɫɚ Ʉ5 ɩɭɬɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɜ ɫɦɟɫɢ ɫ 

ɩɪɹɦɨɝɨɧɧɵɦ ɞɢɡɟɥɶɧɵɦ ɞɢɫɬɢɥɥɹɬɨɦ ɩɨ ɞɜɭɯɫɬɚɞɢɣɧɨɣ ɫɯɟɦɟ: ɩɟɪɜɚɹ ɫɬɚɞɢɹ —

ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɝɢɞɪɨɨɱɢɫɬɤɢ CШMШ/AХ2O3, 

ɜɬɨɪɚɹ — ɝɢɞɪɨɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɣ ɧɚ ɨɫɧɨɜɟ ɛɢɤɨɦɩɨɧɟɧɬɧɨɣ 

ɫɦɟɫɢ ɰɟɨɥɢɬɨɜ (ɐȼɇ ɫɬɪɭɤɬɭɪɵ ɩɟɧɬɚɫɢɥ ɢ ɦɨɪɞɟɧɢɬ) ɧɢɤɟɥɶ- ɦɨɥɢɛɞɟɧɫɨɞɟɪɠɚɳɢɣ ɤɚɬɚɥɢɡɚɬɨɪ 

ɝɢɞɪɨɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɚɪɤɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 

(ɩɪɟɞɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɮɢɥɶɬɪɭɟɦɨɫɬɢ — –45°ɋ) ɢ ɚɜɢɚɰɢɨɧɧɨɝɨ ɤɟɪɨɫɢɧɚ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɧɚɱɚɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ –63°ɋ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɦɨɬɨɪɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɦɟɫɶ ɨɤɫɢɞɨɜ ɛɨɪɚ ɢ 

ɥɚɧɬɚɧɚ, ɜ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ — ɫɦɟɫɶ ɚɦɨɪɮɧɨɝɨ ɚɥɸɦɨɫɢɥɢɤɚɬɚ ɢ γ-ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ. 

Ключевые слова: ɧɢɡɤɨɡɚɫɬɵɜɚɸɳɟɟ ɦɨɬɨɪɧɨɟ ɬɨɩɥɢɜɨ, ɝɚɡɢɮɢɤɚɰɢɹ ɞɪɟɜɟɫɧɨɣ ɛɢɨɦɚɫɫɵ, 

ɫɢɧɬɟɬɢɱɟɫɤɚɹ ɧɟɮɬɶ, ɩɪɨɰɟɫɫ Ɏɢɲɟɪɚ–Ɍɪɨɩɲɚ, ɩɪɹɦɨɝɨɧɧɵɣ ɞɢɡɟɥɶɧɵɣ ɞɢɫɬɢɥɥɹɬ, 

ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ, ɝɢɞɪɨɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ. 

 

Production of Motor Fuels for Cold Climates with Simultaneous Refining of Vegetable and Crude Oil 

Stock 

L. A. GЮХвКОЯК, O. I. SСЦОХ’ФШЯК, V. A. KСavkin, L. A. Krasil’nikova, and R. E. Boldushevskii. 

The feasibility of involving synthetic oil produced by Fischer-Tropsch process from synthesis gas of 

wood biomass gasification process in production of K5 class of alternative low-pour-point fuels by 

processing in a blend with straight-run diesel distillate employing a two-stage scheme (the first stage – 

hydrofining in the presence of the conventional hydrofining catalyst Co-Mo/Al2O3, the second – 

hydroisodewaxing) is investigated. It is shown that the nickel-molybdenum-containing hydroisodewaxing 

catalyst based on binary mixture of zeolites (high-silica low-alkali zeolite TsVN of the pentasil structure 

and mordenite) allows production of diesel fuel for Arctic conditions (limit filterability temperature –

45°C) КЧН ТЧ КЯТКЭТШЧ ФОrШsОЧО аТЭС ТЧТЭТКХ МrвsЭКХХТгКЭТШЧ temperature of –63°C. A ЦТбЭЮrО ШП ЛШrШЧ КЧН 



lanthanum oxides was used as the promoter and a mixture of amorphous aluminum silicate and g-

alumina, as the binder. 

Key words: low-pour-point motor fuels, wood biomass gasification, synthetic oil, Fischer–Tropsch 

synthesis, straight-run diesel distillate, hydrofining, hydroisodewaxing. 

 

 

ȼɥɢɹɧɢɟ ɩɪɢɫɚɞɨɤ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɵɯ ɧɚɧɨɬɪɭɛɨɤ ɧɚ ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɠɢɞɤɨɝɨ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɗ. Ɋ. Ɂɜɟɪɟɜɚ, Ɉ. ɋ. Ɂɭɟɜɚ, Ɋ. ȼ. ɏɚɛɢɛɭɥɥɢɧɚ, Ƚ. Ɋ. Ɇɢɧɝɚɥɟɟɜɚ, Ƚ. Ɋ. Ⱥɯɦɟɬɜɚɥɢɟɜɚ, Ⱦ. Ɋ. 

ɋɚɥɢɯɡɹɧɨɜɚ, Ɂ. Ɏ. ɏɚɬɦɭɥɥɢɧɚ 

E-mail: 6elvira6@list.ru 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɬɹɠɟɥɨɝɨ ɧɟɮɬɹɧɨɝɨ ɬɨɩɥɢɜɚ ɫ ɛɨɥɶɲɨɣ ɞɨɥɟɣ ɨɫɬɚɬɨɱɧɵɯ ɮɪɚɤɰɢɣ 

ɢɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɞɨɛɚɜɥɟɧɢɹ ɤ ɧɟɦɭ ɩɪɢɫɚɞɨɤ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɵɯ ɧɚɧɨɬɪɭɛɨɤ, ɹɜɥɹɸɳɢɯɫɹ 

ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɞɨɛɚɜɨɱɧɵɦ ɧɚɧɨɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɟɳɟɫɬɜ, ɢɦɟɸɳɢɯ ɩɪɢɧɰɢɩɢɚɥɶɧɨ 

ɧɨɜɵɟ ɢɥɢ ɡɧɚɱɢɬɟɥɶɧɨ ɢɡɦɟɧɟɧɧɵɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɨɩɨɱɧɨɝɨ ɦɚɡɭɬɚ ɢ 

ɜɨɞɨɬɨɩɥɢɜɧɵɯ ɷɦɭɥɶɫɢɣ, ɫɦɟɲɚɧɧɵɯ ɫ ɫɭɫɩɟɧɡɢɟɣ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɭɝɥɟɪɨɞɧɵɯ ɧɚɧɨɬɪɭɛɨɤ ɜ 

ɞɢɫɩɟɪɫɢɹɯ ɉȺȼ. Ɋɚɫɫɦɨɬɪɟɧɵ ɦɟɯɚɧɢɡɦɵ ɜɨɡɞɟɣɫɬɜɢɹ ɭɝɥɟɪɨɞɧɵɯ ɧɚɧɨɬɪɭɛɨɤ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ 

ɜɹɡɤɨɫɬɶ ɦɚɡɭɬɚ. ɉɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɣ ɢ ɤɨɬɟɥɶɧɵɯ ɩɪɢ ɜɜɟɞɟɧɢɢ ɜ ɤɨɬɟɥɶɧɨɟ 

ɬɨɩɥɢɜɨ ɭɝɥɟɪɨɞɧɵɯ ɧɚɧɨɬɪɭɛɨɤ. 

Ключевые слова: ɧɟɮɬɹɧɨɟ ɬɨɩɥɢɜɨ, ɦɚɡɭɬ, ɜɨɞɨɬɨɩɥɢɜɧɚɹ ɷɦɭɥɶɫɢɹ, ɭɝɥɟɪɨɞɧɵɟ ɧɚɧɨɬɪɭɛɤɢ, 

ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ, ɞɢɫɩɟɪɫɢɹ. 

 

Efeect of Carbon-Nanotube-Based Additives on Rheological Properties of Liquid Boiler Fuel  

E. R. Zvereva, O. S. Zueva, R. V. Khabibullina, G. R. Mingaleeva, G. R. Akhmetvalieva, D. R. 

Salikhzyanova, and Z. F. Khatmullina. 

To improve the quality of heavy oil fuel having a large proportion of residual fractions, we studied the 

effect of addition to it of additives based on carbon nanotubes, which are versatile additive nanomaterial 

for producing substances having fundamentally new or significantly altered physicomechanical and 

physicochemical properties. The results of the studies of rheological properties of furnace fuel oil and 

water-oil emulsions mixed with suspensions of domestic carbon nanotubes in surfactant dispersions 

are presented. The mechanisms of the action of carbon nanotubes on the dynamic viscosity of the fuel oil 

are studied. It is shown that energy-saving and resource management problems can be solved by reducing 

the cost of meeting the needs of plants and boiler houses while incorporating carbon nanotubes in the 

boiler fuel. 

Key words: oil fuel, residual fuel oil, water-fuel emulsion, carbon nanotubes, dynamic viscosity, 

dispersion. 



ȼɥɢɹɧɢɟ ɩɪɨɢɡɜɨɞɧɵɯ ɤɚɥɢɤɫ[n]ɚɪɟɧɨɜ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ ɤ ɨɤɢɫɥɟɧɢɸ 
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ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɩɪɢɪɨɞɵ ɤɚɥɢɤɫДЧЖɚɪɟɧɨɜ (Ч = 4, 6, 8), ɞɨɛɚɜɥɹɟɦɵɯ ɜ ɩɥɚɫɬɢɱɧɭɸ ɫɦɚɡɤɭ, 

ɧɚ ɫɬɚɛɢɥɶɧɨɫɬɶ ɟɟ ɤ ɨɤɢɫɥɟɧɢɸ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. Ɋɚɫɫɦɨɬɪɟɧɵ ɬɚɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɮɟɧɨɥɶɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ɜ ɫɬɪɭɤɬɭɪɟ ɤɚɥɢɤɫɚɪɟɧɚ, ɧɚɥɢɱɢɟ ɬɪɟɬ-

ɛɭɬɢɥɶɧɵɯ ɝɪɭɩɩ ɩɨ ɜɟɪɯɧɟɦɭ ɨɛɨɞɭ ɤɚɥɢɤɫДЧЖɚɪɟɧɚ, ɧɚɥɢɱɢɟ O-ɚɥɤɢɥɶɧɨɝɨ ɡɚɦɟɫɬɢɬɟɥɹ ɩɨ 

ɧɢɠɧɟɦɭ ɨɛɨɞɭ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɤɚɥɢɤɫД8Жɚɪɟɧɵ ɫɩɨɫɨɛɧɵ ɢɧɝɢɛɢɪɨɜɚɬɶ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɟ 

ɨɤɢɫɥɟɧɢɟ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɧɚɥɢɱɢɹ ɬɪɟɬ-ɛɭɬɢɥɶɧɨɝɨ ɡɚɦɟɫɬɢɬɟɥɹ ɩɨ ɜɟɪɯɧɟɦɭ 

ɨɛɨɞɭ ɢ ɚɥɤɢɥɶɧɨɝɨ — ɩɨ ɧɢɠɧɟɦɭ. 

Ключевые слова: ɤɚɥɢɤɫɚɪɟɧɵ, ɩɥɚɫɬɢɱɧɵɟ ɫɦɚɡɤɢ, ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɟ ɫɜɨɣɫɬɜɚ, ɤɢɫɥɨɬɧɨɟ ɱɢɫɥɨ. 

 

Effect of Calix[n]Arene Derivatives on Oxidation Resistance of Plastic Lubricants 

L. A. Khamidullina, A. S. Gusak, E. A. Ivanova, O. A. Trofimova, P. E. Prokhorova, and Yu. Yu. 

Morzherin. 

The effect of the nature of calix[n]arenes [n = 4, 6, 8] added to a plastic lubricant on the oxidation 

resistance of the lubricant at high temperatures is studied. Such characteristics as the quantity of phenolic 

fragments in the calixarene structure, presence of tert-butyl groups on the upper ring of the calix[n]arene, 

and presence of an O-alkyl substituent on the lower ring are examined. It is shown that calix[8]arenes are 

capable of inhibiting high-temperature oxidation of plastic lubricants, regardless of the presence of a tert-

butyl substituent on the upper ring and an alkyl substituent on the lower ring. 

Key words: calixarenes, plastic lubricants, antioxidative properties, acid number. 

 

 

Кɪɟɤɢɧɝ ɦɚɡɭɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɲɥɚɦɨɜ ɚɥɸɦɢɧɢɟɜɨɝɨ ɡɚɜɨɞɚ 

Ʌ. Ɇ. Ɇɢɪɡɨɟɜɚ, ɂ. Ⱥ. ɏɚɥɚɮɨɜɚ 

E-mail: ludmilamirzoeva@mail.ru 

ɂɫɫɥɟɞɨɜɚɧ ɤɪɟɤɢɧɝ ɦɚɡɭɬɚ, ɜɵɞɟɥɟɧɧɨɝɨ ɢɡ ɫɦɟɫɢ ɚɡɟɪɛɚɣɞɠɚɧɫɤɢɯ ɧɟɮɬɟɣ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ ɲɥɚɦɨɜ ɚɥɸɦɢɧɢɟɜɨɝɨ ɡɚɜɨɞɚ, ɫɨɞɟɪɠɚɳɢɯ ɞɨ 50–70% Fe2O3. ɉɨɤɚɡɚɧɨ, 

ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɲɥɚɦɨɜ ɜɵɯɨɞ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ ɦɚɡɭɬɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɦɨɬɨɪɧɵɯ 

ɬɨɩɥɢɜ, ɩɪɢ 550°ɋ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 80 ɢ 70% ɦɚɫ. ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɚɪɨɜɨɞɹɧɚɹ ɝɚɡɢɮɢɤɚɰɢɹ 

ɡɚɤɨɤɫɨɜɚɧɧɨɝɨ ɢ ɱɚɫɬɢɱɧɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɝɚɡ ɫ ɫɨɞɟɪɠɚɧɢɟɦ 

ɜɨɞɨɪɨɞɚ ɞɨ 72,84% ɨɛ. 

Ключевые слова: ɩɟɪɟɪɚɛɨɬɤɚ ɦɚɡɭɬɚ, ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ, ɲɥɚɦɵ ɚɥɸɦɢɧɢɟɜɨɝɨ ɡɚɜɨɞɚ, 

ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ, ɞɢɫɬɢɥɥɹɬɧɵɟ ɮɪɚɤɰɢɢ. 

 

 



Residual Fuel Oil Cracking Using Alumium Plant Sludges as Catalysts 

L. M. Mirzoeva and I. A. Khalafova. 

Cracking residual fuel oil separated from a mixture of Azerbaijan crude oils using catalysts based on 

aluminum plant sludges containing up to 50-70% Fe2O3 is investigated. It is shown that the yield of liquid 

products, including motor fuels, ЮpШЧ rОsТНЮКХ ПЮОХ ШТХ МrКМФТЧР КЭ 550°C rТsОs ЭШ 80 КЧН 70 аЭ. %, 

respectively. Steam gasification of carbonized and partially reduced catalyst allows production of gas 

with a hydrogen content of up to 72.84 vol. %. 

Key words: residual fuel oil processing, catalytic cracking, aluminum plant sludges, hydrogen-containing 

gas, distillate fractions. 

 

 

Ɋɚɫɱɟɬ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɢɡ ɛɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɨɣ ɮɪɚɤɰɢɢ ɧɚ ɨɫɧɨɜɟ ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɢ ɢɧɮɨɪɦɚɬɢɜɧɨɣ 

ɦɨɞɟɥɢ 

ȿ. Ɏ. Ɍɪɚɩɟɡɧɢɤɨɜɚ, ɘ. Ⱥ. ɏɚɦɡɢɧ, Ɋ. Ɋ. ɒɢɪɢɹɡɞɚɧɨɜ, Ⱥ. Ɋ. Ⱦɚɜɥɟɬɲɢɧ, Ɉ. ɇ. Ɇɚɯɦɭɬɨɜɚ, Ɏ. ɒ. 
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ɉɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɨɥɢɝɨɦɟɪɢɡɚɰɢɢ ɛɭɬɚɧ-

ɛɭɬɢɥɟɧɨɜɨɣ ɮɪɚɤɰɢɢ ɧɚ ɨɫɧɨɜɟ ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɢ ɢɧɮɨɪɦɚɬɢɜɧɨɣ ɦɨɞɟɥɢ, 

ɤɨɬɨɪɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɢ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɢ. Ƚɪɚɮɢɱɟɫɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɡɦɟɧɟɧɢɹ 

ɤɨɧɫɬɚɧɬɵ ɪɚɜɧɨɜɟɫɢɹ ɢ ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ Ƚɢɛɛɫɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ. 

Ключевые слова: ɨɥɢɝɨɦɟɪɢɡɚɰɢɹ, ɛɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɚɹ ɮɪɚɤɰɢɹ, ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, 

ɤɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ, ɷɧɟɪɝɢɹ Ƚɢɛɛɫɚ. 

 

Calculation of Thermodynamic Parameters of The Process of High-Octane Component Production 

from Butane-Butylene Fraction Based on Thermobaric Dependencies and Informative Model 

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

VТХ’НКЧШЯ, КЧН M. N. RКФСТЦШЯ. 

The thermodynamic parameters of the process of oligomerization of butane-butylene fraction based on 

thermobaric dependencies and informative model, which can be used further for mathematical evaluation 

and prediction of the possibility of occurrence of reaction, are calculated. The variations of equilibrium 

constants and Gibbs free energy as a function of process temperature are presented graphically. 

Key words: oligomerization, butane-butylene fraction, thermodynamic parameters, equilibrium constant, 

Gibbs energy. 

 

 



Ƚɢɞɪɨɤɪɟɤɢɧɝ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɧɚ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɯ Ni-Mo ɫɭɥɶɮɢɞɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɧɚ 

ɨɫɧɨɜɟ ɦɟɡɨɩɨɪɢɫɬɨɝɨ ɚɥɸɦɨɫɢɥɢɤɚɬɚ Al–HMS  

Ⱥ. ȼ. ȼɭɬɨɥɤɢɧɚ, Ⱥ. ɉ. Ƚɥɨɬɨɜ, ɋ. ȼ. ȿɝɚɡɚɪɶɹɧɰ, Ɇ. ɘ. Ɍɚɥɚɧɨɜɚ, ɇ. Ⱥ. ɋɢɧɢɤɨɜɚ, ɋ. ȼ. Ʉɚɪɞɚɲɟɜ, 

Ⱥ. Ʌ. Ɇɚɤɫɢɦɨɜ, ɗ. Ⱥ. Ʉɚɪɚɯɚɧɨɜ 

Е-mail: kar@petrol.chem.msu.ru 

ɉɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɢ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɛɢɦɟɬɚɥɥɢɱɟɫɤɨɝɨ NТ–MШ ɫɭɥɶɮɢɞɧɨɝɨ 

ɤɚɬɚɥɢɡɚɬɨɪɚ ɧɚ ɨɫɧɨɜɟ ɦɟɡɨɩɨɪɢɫɬɨɝɨ ɚɥɸɦɨɫɢɥɢɤɚɬɚ AХ–HMS ɫ ɫɨɨɬɧɨɲɟɧɢɟɦ SТ/AХ=10 ɜ 

ɩɪɨɰɟɫɫɟ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɜ ɪɟɚɤɬɨɪɟ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

ɂɫɫɥɟɞɨɜɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɚɤɬɢɜɧɨɫɬɢ ɢ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ NiS–MoS2/Al–HMS (Si/Al=10) 

ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ (ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ, ɨɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ 

ɩɨɞɚɱɢ ɫɵɪɶɹ). ɉɨɤɚɡɚɧɨ, ɱɬɨ ɭɤɚɡɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 380–450°ɋ ɢ ɩɪɢ 

ɞɚɜɥɟɧɢɢ ɜɨɞɨɪɨɞɚ 5 Ɇɉɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɨɧɜɟɪɫɢɸ ɬɹɠɟɥɨɣ ɱɚɫɬɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɜ 

ɬɨɩɥɢɜɧɵɟ ɮɪɚɤɰɢɢ ɫ ɜɵɫɨɤɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ ɩɨ ɫɪɟɞɧɢɦ ɞɢɫɬɢɥɥɹɬɚɦ ɢ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ 

ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɚɯ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. 

Ключевые слова: ɝɢɞɪɨɤɪɟɤɢɧɝ, ɝɢɞɪɨɨɱɢɫɬɤɚ, ɦɟɡɨɩɨɪɢɫɬɵɟ ɦɚɬɟɪɢɚɥɵ, ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ, 

ɫɪɟɞɧɢɟ ɞɢɫɬɢɥɥɹɬɵ. 

 

Hydrocracking of Vacuum Gas Oil on Bimetallic Ni-Mo Sulfide Catalysts Based on Mesoporous 

Aluminosilicate Al-HMS 

A. V. Vutolkina, A. P. GloЭШЯ, S. V. EРКгКr’вКЧЭs, M. ВЮ. TКХКЧШЯК, N. A. Sinikova, S. V. Kardashev, A. 

L. Maksimov, and E. A. Karakhanov. 

The activity and selectivity of bimetallic Ni-Mo sulfide catalyst based on mesoporous aluminosilicate Al-

HMS with Si/Al ratio of 10 in vacuum gas oil hydrocracking process in a reactor with a fixed catalyst bed 

is studied. The dependence of the activity and selectivity of the NiS-MoS2/Al-HMS (Si/Al = 10) catalyst 

on the process parameters (temperature, hydrogen pressure, volume stock feed rate, etc.) is investigated. It 

is shown that in the 380–450°C rКЧРО КЧН КЭ 5 MPК СвНrШРОЧ prОssЮrО the noted catalyst ensures 

conversion of the heavy part of the hydrocarbon stock to fuel fractions with high middle distillate 

selectivity and allows reduction of sulfur content in the liquid hydrocracking products. 

Key words: hydrocracking, hydrofining, mesoporous materials, vacuum gas oil, middle distillates. 

 

 

ȼɥɢɹɧɢɟ ɝɪɭɩɩɨɜɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɫɦɟɫɢ ɡɚɩɚɞɧɨɫɢɛɢɪɫɤɢɯ ɧɟɮɬɟɣ ɧɚ ɤɚɱɟɫɬɜɨ 

ɞɨɪɨɠɧɨɝɨ ɛɢɬɭɦɚ 
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ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɨ ɜɪɟɦɟɧɟɦ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɝɪɭɩɩɨɜɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɮɪɚɤɰɢɣ 

ɧɟɮɬɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ ɈɈɈ «Ʉɢɧɟɮ». ɉɨɤɚɡɚɧɨ, ɱɬɨ ɫ 



ɭɜɟɥɢɱɟɧɢɟɦ ɩɟɧɟɬɪɚɰɢɢ ɝɭɞɪɨɧɚ ɩɨɜɵɲɚɟɬɫɹ ɫɤɨɪɨɫɬɶ ɨɤɢɫɥɟɧɢɹ ɢ ɢɧɞɟɤɫ ɩɟɧɟɬɪɚɰɢɢ, 

ɩɨɥɭɱɚɟɦɨɝɨ ɢɡ ɧɟɝɨ ɛɢɬɭɦɚ. ɋ ɪɨɫɬɨɦ ɫɨɞɟɪɠɚɧɢɹ ɩɚɪɚɮɢɧɨɜ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɧɢɠɚɟɬɫɹ 

ɪɚɫɬɹɠɢɦɨɫɬɶ ɞɨɪɨɠɧɨɝɨ ɛɢɬɭɦɚ. Ɇɟɬɨɞɨɦ ɤɨɦɩɚɭɧɞɢɪɨɜɚɧɢɹ ɛɢɬɭɦɨɜ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ 

ɨɤɢɫɥɟɧɢɹ ɩɨɥɭɱɟɧ ɞɨɪɨɠɧɵɣ ɛɢɬɭɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹɦ ɉɇɋɌ 1–2012. 

Ключевые слова: ɝɪɭɩɩɨɜɨɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɞɨɪɨɠɧɵɣ ɛɢɬɭɦ, ɩɚɪɚɮɢɧɵ, ɪɚɫɬɹɠɢɦɨɫɬɶ 

ɛɢɬɭɦɚ. 

 

Effect of Group Chemical Composition of Mixture of West Siberian Oils on Road Asphalt Quality 

V. E. Somov, G. D. Zalishchevskii, A. G. Brusnin, I. V. Ryabinin, V. V. VКsТХ’ОЯ, E. V. SКХКЦКЭШЯК, I. A. 

Sadchikov, and E. E. Nikitin. 

It is shown that the group chemical composition of oil fractions refined at OOO Kinef (Kinef Ltd.) 

changes with time and that with increase in penetration of heavy resid the oxidation rate and penetration 

index of the asphalt obtained from it increases. The extensibility of road asphalt decreases markedly with 

increase in paraffin content. Road asphalt meeting the PNST 1-2012 specifications was produced by 

compounding asphalts oxidized to different degrees. 

Key words: group chemical composition, oil fraction, road asphalt, heavy resid penetration, paraffin, 

asphalt extensibility. 

 

 

ȼɥɢɹɧɢɟ ɤɚɩɢɥɥɹɪɧɨɣ ɩɪɨɩɢɬɤɢ ɫɥɚɧɰɟɜɨɣ ɩɨɪɨɞɵ ɧɚ ɨɛɴɟɦ ɩɨɬɟɪɶ ɝɚɡɚ 

ɒɟɧɶ ɂɧɯɚɨ, Ƚɟ ɏɭɧɤɨɣ, ɋɭ ɒɭɚɣ, əɧ ɑɠɢɯɨɣ 
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ɉɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɪɨɰɟɫɫɚ ɩɪɨɩɢɬɤɢ ɫɥɚɧɰɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɚɯ 

ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɧɚ ɩɪɢɦɟɪɟ ɫɥɚɧɰɚ ɑɚɧɝ-7, ɪɟɝɢɨɧɚ əɧɱɚɧɝ, ɛɚɫɫɟɣɧɚ ɗɪɞɨɫ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ 

ɞɥɹ ɢɡɭɱɟɧɢɹ ɜɥɢɹɧɢɹ ɦɟɯɚɧɢɡɦɚ ɩɪɨɩɢɬɤɢ ɮɢɥɶɬɪɚɬɚ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɧɚ ɞɨɛɵɱɭ ɝɚɡɚ ɢ ɧɚ 

ɩɪɨɰɟɫɫ ɪɚɫɱɟɬɚ ɟɝɨ ɩɨɬɟɪɶ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɤɚɩɢɥɥɹɪɧɚɹ ɩɪɨɩɢɬɤɚ ɮɢɥɶɬɪɚɬɚ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ 

ɩɪɨɢɫɯɨɞɢɬ ɜ ɬɪɢ ɫɬɚɞɢɢ: ɪɚɧɧɹɹ ɫɬɚɞɢɹ, ɧɚ ɤɨɬɨɪɨɣ ɫɤɨɪɨɫɬɶ ɩɪɨɩɢɬɤɢ ɢɦɟɟɬ ɜɵɫɨɤɨɟ ɡɧɚɱɟɧɢɟ; 

ɫɪɟɞɧɹɹ ɫɬɚɞɢɹ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɚɬɪɢɰɟɣ ɩɨɪɨɞɵ ɢ ɢɦɟɟɬ ɧɢɡɤɭɸ ɫɤɨɪɨɫɬɶ; ɩɨɡɞɧɹɹ ɫɬɚɞɢɹ 

— ɫɬɚɞɢɹ ɞɢɮɮɭɡɢɢ — ɫɚɦɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ ɫɬɚɞɢɹ. Ʉɚɩɢɥɥɹɪɧɚɹ ɩɪɨɩɢɬɤɚ ɭɜɟɥɢɱɢɜɚɟɬ 

ɫɤɨɪɨɫɬɶ ɜɵɬɟɫɧɟɧɢɹ ɝɚɡɚ ɢɡ ɨɛɪɚɡɰɚ ɩɨɪɨɞɵ, ɱɬɨ ɫɥɭɠɢɬ ɩɪɢɱɢɧɨɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ 

10–20% ɩɪɢ ɩɨɞɫɱɟɬɟ ɩɨɬɟɪɶ ɝɚɡɚ. ȼ ɰɟɥɹɯ ɫɨɯɪɚɧɟɧɢɹ ɤɨɥɥɟɤɬɨɪɫɤɢɯ ɫɜɨɣɫɬɜ ɩɥɚɫɬɚ ɢ ɫɧɢɠɟɧɢɹ 

ɩɨɬɟɪɶ ɝɚɡɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɬɢɦɢɡɢɪɨɜɚɧɬɶ ɫɜɨɣɫɬɜɚ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɞɥɹ ɫɧɢɠɟɧɢɹ ɷɮɮɟɤɬɚ 

ɤɚɩɢɥɥɹɪɧɨɣ ɩɪɨɩɢɬɤɢ. 

Ключевые слова: ɫɥɚɧɰɟɜɵɣ ɝɚɡ, ɝɚɡɨɫɨɞɟɪɠɚɧɢɟ, ɩɨɬɟɪɢ ɝɚɡɚ, ɤɚɩɢɥɥɹɪɧɚɹ ɩɪɨɩɢɬɤɚ. 

 

 

 

 



Impact of Imbibition on Lost Gas Content of Gas Shale 

Shen Yinghao, Ge Hongkui, Su Shuai, and Yang Zhihui 

Field desorption method is an important means of estimating total gas content of gas shale. Accurate 

calculation of total shale gas content is difficult, the lost gas content being the main source of error in the 

calculation. Because of ultra-low water saturation and high micro-nano capillarity, the water absorption 

ability of shale deposit is strong and the drilling fluid percolates into the core pores under imbibition 

effect, which, in turn, affects gas occurrence. This effect is not considered currently in calculation of gas 

content loss of gas shale. In this article, the mechanisms of shale imbibition process is studied for 

different drilling fluid properties with reference to Chang-7 shale of the Yanchang Region of the Erdos 

Basin to ascertain the impact of imbibition of drilling fluid filtrate on gas yield and to calculate the lost 

gas content of shale. It is shown that capillary imbibition of drilling fluid occurs in three stages: early 

stage, which is controlled mainly by fracture and has a high imbibition rate; middle stage, which is 

controlled mainly by shale matrix and has a low imbibition rate; late stage is a diffusing stage and is the 

longest. Capillary imbibition enhances shale gas dissipation rate and its effect differs if the drilling fluid 

properties and the adopted desorption methods are different, causing a 10-20% error in the calculation of 

the lost gas content of shale. 

Key words: shale gas, gas content, lost gas content, imbibition effect. 

 

 

ɇɨɜɵɣ ɦɟɬɨɞ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɧɚɛɭɯɚɧɢɹ ɝɥɢɧɵ ɜ ɫɢɫɬɟɦɟ ɝɥɢɧɚ–ɩɨɥɢɦɟɪ–ɜɨɞɚ 

ɋɟ Ƚɚɧ, Ʌɨ ɉɢɧɹ, Ⱦɷɧ Ɇɢɧɢ 
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ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɢɧɝɢɛɢɬɨɪɨɜ ɧɚɛɭɯɚɧɢɹ ɝɥɢɧɢɫɬɨɝɨ ɫɥɚɧɰɚ ɢ 

ɢɫɫɥɟɞɨɜɚɧ ɦɟɯɚɧɢɡɦ ɧɚɛɭɯɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɞɟɪɠɚɧɢɢ ɜɩɢɬɚɜɲɟɣɫɹ ɜɨɞɵ ɜ 

ɫɢɫɬɟɦɟ ɝɥɢɧɚ–ɩɨɥɢɦɟɪ–ɜɨɞɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɢɧɝɢɛɢɬɨɪɨɜ. Ⱦɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɮɨɬɨɞɟɬɟɤɬɨɪ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫ ɤɢɣ ɦɟɬɨɞ 

ɚɧɚɥɢɡɚ. ɉɪɨɢɡɜɟɞɟɧɧɚɹ ɨɰɟɧɤɚ ɫɬɟɩɟɧɢ ɧɚɛɭɯɚɧɢɹ ɩɨɪɨɞɵ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɤɜɚɠɢɧɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɨɞɛɨɪɟ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɷɤɨɥɨɝɢɱɧɨɝɨ 

ɢɧɝɢɛɢɬɨɪɚ ɧɚɛɭɯɚɧɢɹ. 

Ключевые слова: ɝɥɢɧɢɫɬɵɣ ɫɥɚɧɟɰ, ɢɧɝɢɛɢɬɨɪ ɧɚɛɭɯɚɧɢɹ ɝɥɢɧɢɫɬɵɯ ɫɥɚɧɰɟɜ, 

ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ, ɮɨɬɨɞɟɬɟɤɬɨɪ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ. 

 

A Novel Method for Determining the Degree of Clay Swelling in a Clay—Polymer—Water System 

Xie Gang , Luo Pingya, Deng Mingyi. 

The effectiveness of various clay-shale swelling inhibitors was evaluated and the hydration mechanism 

was studied using information on the contents of adsorbed water in a clay—polymer—water system. 

Quantitative analysis used a UV photodetector and thermogravimetric analysis. The evaluation of the 



degree of shale hydration could provide new ideas for well designs and the most effective and 

ecologically friendly swelling inhibitors. 

Key words: clay shale, clay shale swelling inhibitor, thermogravimetric analysis, UV photodetector. 

 

Ɉɫɨɛɟɧɧɨɫɬɢ ɨɩɟɪɚɰɢɨɧɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɦɚɝɧɢɬɨɤɨɧɬɪɨɥɹ ɮɟɪɪɨɩɪɢɦɟɫɟɣ ɜ 

ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ 
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ɉɪɟɞɫɬɚɜɥɟɧɚ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɨɪɦɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɹɯ ɢ ɦɟɬɨɞɚɯ ɤɨɧɬɪɨɥɹ 

ɫɨɞɟɪɠɚɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɜ ɋɈɀ, ɢɧɞɭɫɬɪɢɚɥɶɧɨɦ ɢ ɦɨɬɨɪɧɨɦ ɦɚɫɥɚɯ ɢ ɛɟɧɡɢɧɟ. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɦɟɬɚɥɥɨɩɪɢɦɟɫɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɛɥɚɞɚɸɳɢɟ 

ɮɟɪɪɨɦɚɝɧɢɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɠɟɥɟɡɨɫɨɞɟɪɠɚɳɢɟ ɩɪɢɦɟɫɢ, ɞɥɹ ɢɯ ɤɨɧɬɪɨɥɹ ɨɬɞɚɟɬɫɹ 

ɩɪɟɞɩɨɱɬɟɧɢɟ ɦɚɝɧɢɬɧɵɦ ɦɟɬɨɞɚɦ. ɂɡɥɨɠɟɧɵ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɨɜɨɝɨ, 

ɚɩɪɨɛɢɪɨɜɚɧɧɨɝɨ ɧɚ ɪɹɞɟ ȽɋɆ, ɨɩɵɬɧɨ-ɪɚɫɱɟɬɧɨɝɨ ɦɟɬɨɞɚ, ɤɨɬɨɪɵɣ ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɚɤɬɢɤɭɟɦɨɝɨ, 

ɫɭɝɭɛɨ ɨɩɵɬɧɨɝɨ ɦɟɬɨɞɚ, ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɛɨɥɟɟ ɬɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɫɨɞɟɪɠɚɧɢɹ 

ɮɟɪɪɨɩɪɢɦɟɫɟɣ. ɇɚ ɩɪɢɦɟɪɟ ɛɟɧɡɢɧɚ, ɞɢɡɬɨɩɥɢɜɚ, ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɦɨɬɨɪɧɨɝɨ ɦɚɫɟɥ 

ɩɨɞɬɜɟɪɠɞɟɧɚ ɩɪɢɝɨɞɧɨɫɬɶ ɞɥɹ ɬɚɤɨɝɨ ɦɟɬɨɞɚ ɤɨɧɬɪɨɥɹ ɦɨɞɟɥɢ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɩɨɝɥɨɳɚɸɳɟɝɨ 

ɷɤɪɚɧɚ ɮɟɪɪɨɩɪɢɦɟɫɟɣ. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ ɦɚɝɧɢɬɨɤɨɧɬɪɨɥɹ, 

ɨɬɦɟɱɟɧ ɫɭɳɟɫɬɜɟɧɧɵɣ ɧɟɞɨɫɬɚɬɨɤ ɨɞɧɨɝɨ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ 

ɦɚɝɧɢɬɨɤɨɧɬɪɨɥɹ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɮɟɪɪɨɝɪɚɮɢɢ. 

Ключевые слова: ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɋɈɀ, ɠɟɥɟɡɨɫɨɞɟɪɠɚɳɢɟ ɩɪɢɦɟɫɢ, 

ɦɚɝɧɢɬɨɤɨɧɬɪɨɥɶ, ɨɩɵɬɧɨ-ɪɚɫɱɟɬɧɚɹ ɦɨɞɟɥɶ. 

 

Distinctive Features of Express-Functional Method of Magnetic Monitoring of Ferroimpurities in 

Fuels and Lubricants 

D. A. Sandulyak, A. V. Sandulyak, P. N. Shkatov, and M. A. Kononov. 

Systematized information about standardizable parameters and methods of monitoring mechanical 

impurity contents in lubricant coolants, industrial and motor oils, and gasoline is provided. Considering 

that in most cases metallic impurities possess ferromagnetic properties, magnetic methods are preferred 

for monitoring iron-containing impurities. The basic aspects of the relatively new experimental-

computational method approved for a number of fuels and lubricants, which, contrary especially to the 

experimental method, allow more accurate monitoring of ferroimpurity content, are expounded. The 

suitability of the model of exponential ferroimpurity absorbing screen for this monitoring method is 

confirmed with reference to gasoline, diesel fuel, and industrial and motor fuels. Based on the results of 

the proposed magnetic monitoring method, a notable demerit of one of the most popular variants of 

magnetic monitoring used for ferrography is pointed out. 

Key words: fuels and lubricants, lubricant coolants, iron-containing impurities, magnetic monitoring, 

experimental-computational model. 


