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Иɡɜɥɟɱɟɧɢɟ ɧɟɮɬɹɧɵɯ ɤɢɫɥɨɬ ɢɡ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɚɦɦɢɚɱɧɨɣ ɜɨɞɨɣ. Ƚɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚɪɟɥɤɢ ɚɩɩɚɪɚɬɚ. 

ɑ. Ⱦ. Ɇɭɪɲɭɞɥɢ, Ƚ. Ⱥ. Ɇɚɦɟɞɨɜ 

E-mail: 2040336@gmail.com 

ɂɡɭɱɟɧɵ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɜɟɳɟɫɬɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɰɟɫɫɚɯ ɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ 

ɬɨɩɥɢɜɚ ɚɦɦɢɚɱɧɨɣ ɜɨɞɨɣ ɢ ɩɪɢ ɟɝɨ ɩɪɨɦɵɜɤɟ ɜɨɞɨɣ. Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɜ ɤɚɱɟɫɬɜɟ ɪɟɚɝɟɧɬɚ ɚɦɦɢɚɱɧɨɣ ɜɨɞɵ, ɫɨɞɟɪɠɚɳɟɣ з2% ɦɚɫ. ɧɟɮɬɹɧɵɯ ɤɢɫɥɨɬ. ɍɫɬɚɧɨɜɥɟɧɵ 

ɨɩɬɢɦɚɥɶɧɵɟ ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ ɬɨɩɥɢɜɚ ɢɡ ɨɬɜɟɪɫɬɢɹ ɬɚɪɟɥɤɢ ɩɪɢ ɟɝɨ ɨɱɢɫɬɤɟ (0,15 ɦ/ɫ) ɢ 

ɩɪɨɦɵɜɤɟ (0,30 ɦ/ɫ), ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɬɚɛɢɥɶɧɭɸ ɪɚɛɨɬɭ ɬɚɪɟɥɶɱɚɬɨɣ ɤɨɥɨɧɧɵ. ɉɪɢ ɷɬɨɦ, ɜɵɫɨɬɵ 

ɫɥɨɹ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɩɨɞ ɬɚɪɟɥɤɨɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ 12–16 ɦɦ ɢ 75–85ɦɦ. 

Ключевые слова: ɧɟɮɬɹɧɵɟ ɤɢɫɥɨɬɵ, ɢɡɜɥɟɱɟɧɢɟ ɧɟɮɬɹɧɵɯ ɤɢɫɥɨɬ, ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ, 

ɚɦɦɢɚɱɧɚɹ ɜɨɞɚ, ɤɢɫɥɨɬɧɨɫɬɶ ɬɨɩɥɢɜɚ, ɬɚɪɟɥɶɱɚɬɚɹ ɤɨɥɨɧɧɚ, ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

 

Extraction of petroleum acids from diesel fuel with ammonia water.  Hydrodynamic characteristics of 

extractor plate 

Ch. D. Murshudli and G. A. Mamedov 

The physicochemical properties of substances taking part in processes of diesel fuel cleaning with 

ammonia water and washing with water are studied.  It is shown that ammonia water containing ~2 wt. % 

of petroleum acids should be used as the reagent.  For steady operation of the plate column, the optimal 

rates of fuel discharge through the plate holes are found to be 0.15 m/sec for cleaning and 0.30 m/sec for 

washing of the fuel.  In this case, the disperse phase layer heights under the plate are 12-16 mm and 75-85 

mm, respectively. 

Keywords: petroleum acids, extraction of petroleum acids, diesel fuel, ammonia water, fuel acidity, plate 

column, hydrodynamic characteristics. 

 

 

Сɬɪɭɤɬɭɪɚ ɢ ɫɜɨɣɫɬɜɚ ɨɥɟɨɫɦɚɡɨɤ ɧɚ ɨɫɧɨɜɟ ПАȼ ɩɪɢɪɨɞɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ 

Ʌ. ȼ. ɀɟɥɟɡɧɵɣ, ɘ. ȼ. ȼɟɥɢɝɨɪɫɤɚɹ, Ⱥ. Ⱥ. ɉɚɩɟɣɤɢɧ, ɂ. Ⱥ. ȼɟɧɝɟɪ 

E-mail: veligorskaya21@mail.ru 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɧɨɝɨ ɤɚɪɤɚɫɚ ɢ ɫɜɨɣɫɬɜ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɨɥɟɨɫɦɚɡɨɤ, ɫɨɞɟɪɠɚɳɢɯ ɜ ɫɨɫɬɚɜɟ ɡɚɝɭɫɬɢɬɟɥɹ ɤɨɦɩɨɧɟɧɬɵ, ɩɨɥɭɱɚɟɦɵɟ ɢɡ ɜɨɡɨɛɧɨɜɥɹɟɦɨɝɨ 

ɩɪɢɪɨɞɧɨɝɨ ɫɵɪɶɹ. ɍɫɬɚɧɨɜɥɟɧɨ ɫɬɪɨɟɧɢɟ ɩɟɪɜɢɱɧɵɯ ɫɬɪɭɤɬɭɪ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɨɥɟɨɫɦɚɡɨɤ, 

ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɚɥɶɰɢɟɜɵɯ ɦɵɥ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɩɬɢɱɶɟɝɨ ɠɢɪɚ ɢ ɩɚɥɶɦɨɜɨɝɨ ɦɚɫɥɚ 

ɜ ɤɚɱɟɫɬɜɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɡɚɝɭɫɬɢɬɟɥɹ. Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ 



ɨɥɟɨɫɦɚɡɨɤ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɫɢɫɬɟɦɨɣ ɡɚɝɭɫɬɢɬɟɥɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɩɟɪɫɢɢ ɤɚɪɛɨɧɚɬɚ ɤɚɥɶɰɢɹ ɢ ɉȺȼ 

ɩɪɢɪɨɞɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. ɉɨ ɨɛɴɟɦɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɦ, ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɵɦ, ɬɪɢɛɨɥɨɝɢɱɟɫɤɢɦ ɢ 

ɡɚɳɢɬɧɵɦ ɫɜɨɣɫɬɜɚɦ ɩɨɥɭɱɟɧɧɵɟ ɨɥɟɨɫɦɚɡɤɢ ɧɟ ɭɫɬɭɩɚɸɬ ɬɨɜɚɪɧɨɣ ɫɜɟɪɯɳɟɥɨɱɧɨɣ ɫɭɥɶɮɨɧɚɬɧɨɣ 

ɫɦɚɡɤɟ.  

Ключевые слова: ɨɥɟɨɫɦɚɡɤɢ, ɜɨɡɨɛɧɨɜɥɹɟɦɨɟ ɫɵɪɶɟ, ɤɚɪɛɨɧɚɬ ɤɚɥɶɰɢɹ, ɤɚɥɶɰɢɬ, ɮɚɬɟɪɢɬ, 

ɩɚɥɶɦɨɜɨɟ ɦɚɫɥɨ. 

 

Structure and properties of natural surfactant based oleogreases 

L. V. Zheleznyi, Yu. V. Veligorskaya, A. A. Papeikin, and I. A. Venger 

The results of study of the structure and properties of high-temperature oleogreases containing in the 

thickener components that can be derived from renewable natural materials are presented.  The 

constitution of the primary structures of the oleogreases prepared by using calcium soaps of fatty acids of 

poultry fat and palm oil as the organic component of the thickener is established.  It is proved that the 

distinctive properties of the oleogreases are ensured by the thickener system based on calcium carbonate 

and natural surfactant dispersion.  In bulk-mechanical, antioxidative, tribological, and protective 

properties, the obtained oleogreases are not inferior to commercial superalkaline sulfonate lubricant. 

Keywords: oleogreases, renewable material, calcium carbonate, calcite, faterite, palm oil. 

 

 

Мɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɧɟɮɬɟɲɥɚɦɚ, 

ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɢɡɥɭɱɟɧɢɟɦ 
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ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɧɟɮɬɟɲɥɚɦɚ, 

ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɢɡɥɭɱɟɧɢɟɦ. ɉɨɥɭɱɟɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ 

ɦɨɞɟɥɶ ɡɚɜɢɫɢɦɨɫɬɢ ɜɵɯɨɞɚ ɲɢɪɨɤɨɣ ɝɚɡɨɣɥɟɜɨɣ ɮɪɚɤɰɢɢ ɨɬ ɱɚɫɬɨɬɵ ɢɡɥɭɱɟɧɢɹ, ɦɨɳɧɨɫɬɢ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɜɪɟɦɟɧɢ ɚɤɬɢɜɚɰɢɢ ɇɒ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɩɪɨɜɟɞɟɧɚ 

ɨɩɬɢɦɢɡɚɰɢɹ ɭɫɥɨɜɢɣ ɩɪɨɰɟɫɫɚ.  

Ключевые слова: ɧɟɮɬɟɲɥɚɦ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɚɤɬɢɜɚɰɢɹ, ɬɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ, 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 

 

Mathematical modeling of thermal cracking of oil sludge activated by electromagnetic radiation  

V. A. Lyubimenko, V. I. Frolov, M. P. Krestovnikov, and S. V. Lesin 

The results of modeling of thermal cracking of oil sludge activated by electromagnetic radiation are 

reported.  An experimental-statistical model of dependence of wide gas oil fraction yield on radiation 



frequency, electromagnetic radiation power, and oil sludge activation time is obtained to optimize the 

cracking process conditions. 

Keywords: oil sludge, electromagnetic activation, thermal cracking, mathematical modeling. 

 

 

Щɟɥɨɱɧɨɣ ɪɚɫɬɜɨɪɢɬɟɥɶ ɨɬɥɨɠɟɧɢɣ ɫɭɥɶɮɚɬɨɜ ɛɚɪɢɹ ɢ ɫɬɪɨɧɰɢɹ 

Ʌɢ ɇɹɧɢɧ, ɏɷ Ⱦɚɣɥɚɧɶ, ɑɠɚɨ Ʌɢɰɹɧ, Ʌɸ ɉɢɧɥɢ 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɡɚɱɚɫɬɭɸ ɩɪɢɦɟɧɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ 

ɡɚɥɟɠɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɡɚɜɨɞɧɟɧɢɹ. Ɉɞɧɚɤɨ ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɪɢɱɢɧɚɦ ɞɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɱɚɫɬɨ 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɨɬɥɨɠɟɧɢɣ ɧɚ ɫɬɟɧɤɚɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɭɥɶɮɚɬɵ ɛɚɪɢɹ ɢ ɫɬɪɨɧɰɢɹ ɹɜɥɹɸɬɫɹ ɫɨɥɹɦɢ, ɧɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵɦɢ ɤ ɞɟɣɫɬɜɢɸ 

ɤɢɫɥɨɬ, ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɬɜɨɪɢɬɟɥɟɣ. ȼ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɨɜɵɣ ɳɟɥɨɱɧɨɣ 

ɪɚɫɬɜɨɪɢɬɟɥɶ ɫɭɥɶɮɚɬɨɜ ɛɚɪɢɹ ɢ ɫɬɪɨɧɰɢɹ SA-209 ɢ ɢɫɫɥɟɞɨɜɚɧɵ ɩɚɪɚɦɟɬɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɞɚɥɟɧɢɹ ɨɬɥɨɠɟɧɢɣ. Ⱦɚɧɧɵɣ ɪɚɫɬɜɨɪɢɬɟɥɶ ɢɦɟɟɬ ɧɢɡɤɭɸ ɤɨɪɪɨɡɢɨɧɧɭɸ 

ɚɤɬɢɜɧɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, ɹɜɥɹɟɬɫɹ ɛɟɡɨɩɚɫɧɵɦ ɞɥɹ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɭɞɚɥɟɧɢɹ ɨɬɥɨɠɟɧɢɣ.  

Ключевые слова: ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɨɬɥɨɠɟɧɢɹ ɜ ɫɤɜɚɠɢɧɟ, ɪɚɫɬɜɨɪɢɬɟɥɶ ɨɬɥɨɠɟɧɢɣ, ɫɭɥɶɮɚɬ 

ɛɚɪɢɹ, ɫɭɥɶɮɚɬ ɫɬɪɨɧɰɢɹ. 

 

An alkaline barium and strontium sulfate scale disssolver 

Nianyin Li, Dailan He, Liqiang Zhao, and Pingli Liu 

At present, most oilfields are developed by applying water flooding technology.  But due to 

incompatibility between injection fluid and formation water, and other reasons this technology is often 

accompanied by inorganic scale deposition on water and oil pipe and equipment walls.  Barium and 

strontium sulfates are highly resistant to the acids that are generally used as scale dissolvers.  In this work, 

a new chelating-agent-based alkaline barium and strontium sulfate scale dissolver named SA-209 has 

been developed and many of its important parameters, such as salt concentration, reaction time, pH value, 

temperature, etc. that affect descaling efficiency, are evaluated by experiments and analysis.  This 

dissolver has high descaling rate and low equipment and pipe corrosion, is environment-friendly, and so 

would have promising application in oilfields. 

Keywords: inorganic well scale, scale dissolver, barium sulfate, strontium sulfate. 
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ȼɵɹɜɥɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɞɭɤɬɨɜ ɝɢɞɪɨɬɟɪɦɚɥɶɧɵɯ ɩɪɟɜɪɚɳɟɧɢɣ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ 

ɛɢɬɭɦɢɧɨɡɧɨɣ ɩɨɪɨɞɵ ɢɡ ɤɚɪɛɨɧɚɬɧɨ-ɝɥɢɧɢɫɬɵɯ ɞɨɦɚɧɢɤɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɜɟɪɯɧɟɝɨ ɞɟɜɨɧɚ 

Ɋɨɦɚɲɤɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɝɟɧɟɪɚɰɢɟɣ ɛɢɬɭɦɢɧɨɡɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, 

ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɩɨɪɨɞɟ, ɚ ɬɚɤɠɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ 

ɝɟɬɟɪɨɚɬɨɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɞɟɫɬɪɭɤɰɢɢ ɧɟɪɚɫɬɜɨɪɢɦɨɝɨ ɤɟɪɨɝɟɧɚ. ɉɨɤɚɡɚɧɨ 

ɩɪɟɨɛɥɚɞɚɧɢɟ ɜ ɩɪɨɞɭɤɬɚɯ ɞɟɫɬɪɭɤɰɢɢ ɤɟɪɨɝɟɧɚ ɫɪɟɞɢ ɧ-ɚɥɤɚɧɨɜ ɝɨɦɨɥɨɝɨɜ ɫ ɱɟɬɧɵɦ ɱɢɫɥɨɦ 

ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɜ ɫɨɫɬɚɜɟ ɚɫɮɚɥɶɬɟɧɨɜ ɞɜɭɯ ɬɜɟɪɞɵɯ ɞɢɫɩɟɪɫɧɵɯ ɮɚɡ, 

ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɚɪɨɦɚɬɢɱɧɨɫɬɶɸ, ɫɨɞɟɪɠɚɧɢɟɦ ɝɟɬɟɪɨɚɬɨɦɨɜ, ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ, 

ɜɚɧɚɞɢɥɩɨɪɮɢɪɢɧɨɜɵɯ ɤɨɦɩɥɟɤɫɨɜ, ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɫɜɨɛɨɞɧɵɯ ɪɚɞɢɤɚɥɨɜ ɢ ɪɚɫɬɜɨɪɢɦɨɫɬɶɸ ɜ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ. ɂɡɭɱɟɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɦɵɜɚɧɢɹ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɶɸ ɢɡ 

ɩɨɪɨɞɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɝɟɬɟɪɨɚɬɨɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɦɨɥ ɢ ɚɫɮɚɥɶɬɟɧɨɜ. ȼɵɹɜɥɟɧɚ ɪɚɡɧɚɹ 

ɦɢɝɪɚɰɢɨɧɧɚɹ ɢ ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧ-ɚɥɤɚɧɨɜ ɫ ɱɟɬɧɵɦ ɢ ɧɟɱɟɬɧɵɦ ɱɢɫɥɨɦ ɚɬɨɦɨɜ 

ɭɝɥɟɪɨɞɚ. Ɋɚɫɫɦɨɬɪɟɧɵ ɢɡɦɟɧɟɧɢɹ ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ ɞɨɦɚɧɢɤɨɜɨɣ ɩɨɪɨɞɵ ɩɪɢ ɝɢɞɪɨɬɟɪɦɚɥɶɧɨɦ 

ɜɨɡɞɟɣɫɬɜɢɢ.  

Ключевые слова: ɞɨɦɚɧɢɤɨɜɚɹ ɩɨɪɨɞɚ, ɤɚɪɛɨɧɚɬɧɨ-ɝɥɢɧɢɫɬɚɹ ɩɨɪɨɞɚ, ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ, 

ɤɟɪɨɝɟɧ, ɬɹɠɟɥɚɹ ɧɟɮɬɶ, ɝɢɞɪɨɬɟɪɦɚɥɶɧɵɟ ɩɪɟɜɪɚɳɟɧɢɹ. 

 

Generation of hydrocarbons by hydrothermal transformation of organic matter of domanik rocks 

G. P. Kayukova, A. M. Kiyamova, I. P. Kosachev, S. M. Petrov, G. V. Romanov, L. M. Sitdikova, I. N. 

Plotnikova, and A. V. Vakhin 

The distinctive properties of products of hydrothermal transformations of organic matter of bituminous 

rocks from Upper Devonian Domanik carbonate-argillaceous deposits of Romashkino field, which were 

formed due to generation of bituminous components present in the rock in free state as well as of 

hydrocarbons and high-molecular heteroatomic compounds in the insoluble kerogen degradation process, 

are determined.  It is shown that, among the n-alkanes, homologs with even number of carbon atoms 

dominate in the kerogen degradation products and that the asphaltenes contain two solid disperse phases 

differing in aromaticity, heteroatom, microelement and vanadium porphyry complex contents, free radical 

concentration, and solubility in organic solvents.  The sequence of leaching out of hydrocarbons, 

heteroatomic compounds, resins, and asphaltenes from the rock by vapor-gas mixture is studied.  The 



migration and adsorption capacity of n-alkanes with even and odd number of carbon atoms is shown to be 

diverse.  Changes in the microstructure of Domanik rocks upon hydrothermal transformations are studied. 

Keywords: Domanik rock, carbonate-argillaceous rock, organic matter, kerogen, heavy crude oil, 

hydrothermal transformations. 

 

 

Иɫɫɥɟɞɨɜɚɧɢɟ ɢɧɝɢɛɢɪɭɸɳɢɯ ɫɜɨɣɫɬɜ ɤɨɦɩɨɡɢɰɢɢ ɩɨɥɢɦɟɪ + ɦɟɬɚɧɨɥ ɜ ɩɪɨɰɟɫɫɟ ɨɛɪɚɡɨɜɚɧɢɹ 

ɝɚɡɨɜɵɯ ɝɢɞɪɚɬɨɜ 
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ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɧɝɢɛɢɪɭɸɳɢɯ ɫɜɨɣɫɬɜ ɤɨɦɩɨɡɢɰɢɢ — 0,5% ɩɨɥɢɦɟɪɧɵɣ 

ɤɢɧɟɬɢɱɟɫɤɢɣ ɢɧɝɢɛɢɬɨɪ (ɄɂȽ) + 10,0% ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ ɢɧɝɢɛɢɬɨɪ (ɦɟɬɚɧɨɥ, ɌɂȽ) — ɜ 

ɩɪɨɰɟɫɫɟ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɚ ɦɟɬɚɧɚ (Ʉɋ-I) ɢ ɝɢɞɪɚɬɚ ɦɟɬɚɧ-ɩɪɨɩɚɧɨɜɨɣ ɫɦɟɫɢ 

4,34% ɋ3ɇ8 + 95,66% ɋɇ4 (% ɦɨɥ.) (Ʉɋ-II). ɂɧɝɢɛɢɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɤɨɦɩɨɡɢɰɢɢ ɛɵɥɢ 

ɨɩɪɟɞɟɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɢ ɦɟɬɨɞɚ ɨɯɥɚɠɞɟɧɢɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɫɬɚɧɨɜɤɢ GHA350. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɦɟɬɚɧɨɥ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ 

ɢɧɝɢɛɢɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɩɨɥɢɦɟɪɧɨɝɨ ɄɂȽ ɤɚɤ ɜ ɨɬɧɨɲɟɧɢɢ ɝɢɞɪɚɬɚ ɦɟɬɚɧɚ, ɬɚɤ ɢ ɜ ɨɬɧɨɲɟɧɢɢ 

ɝɢɞɪɚɬɨɜ ɭɝɥɟɜɨɞɨɪɨɞɧɨɣ ɫɦɟɫɢ ɋ1–ɋ3. ɍɯɭɞɲɟɧɢɟ ɢɧɝɢɛɢɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɥɢɦɟɪɧɨɝɨ ɄɂȽ 

ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɋɇ3Ɉɇ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɭɦɟɧɶɲɟɧɢɹ ɡɧɚɱɟɧɢɹ ɫɬɟɩɟɧɢ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ 

ɞɨɫɬɢɝɚɟɦɨɝɨ ɜ ɫɢɫɬɟɦɟ ɛɟɡ ɩɨɝɥɨɳɟɧɢɹ ɝɢɞɪɚɬɨɨɛɪɚɡɭɸɳɟɝɨ ɝɚɡɚ ɧɚ 1,5–2,5°ɋ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɫɢɫɬɟɦɨɣ ɧɟ ɫɨɞɟɪɠɚɳɟɣ ɌɂȽ. ɉɨɥɭɱɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ ɨɬ ɫɬɟɩɟɧɢ 

ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɩɪɢ ɢɧɝɢɛɢɪɨɜɚɧɢɢ ɝɢɞɪɚɬɚ Ʉɋ-I ɢ ɝɢɞɪɚɬɚ Ʉɋ-II ɤɨɦɩɨɡɢɰɢɟɣ 0,5% 

ɄɂȽ + 10,0% ɌɂȽ.  

Ключевые слова: ɤɢɧɟɬɢɱɟɫɤɢɟ ɢɧɝɢɛɢɬɨɪɵ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ, ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ 

ɢɧɝɢɛɢɬɨɪɵ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ, ɦɟɬɚɧɨɥ, ɝɢɞɪɚɬ ɦɟɬɚɧɚ, ɝɢɞɪɚɬ ɦɟɬɚɧ-ɩɪɨɩɚɧɨɜɨɣ ɫɦɟɫɢ, 

ɫɬɟɩɟɧɶ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ, ɢɧɞɭɤɰɢɨɧɧɵɣ ɩɟɪɢɨɞ. 

 

Study of inhibiting properties of polymer + methanol composite in gas hydrate formation process 

A. P. Semenov, V. I Medvedev, P. A. Gushchin, V. S. Yakushev, and V. A. Vinokurov 

The results of study of inhibiting properties of the composite 0.5% polymer kinetic inhibitor (KI) + 10.0% 

thermodynamic inhibitor (methanol, TI) in the process of formation of methane hydrate (Class I) and 

hydrate of 95.66 mol. % CH4 + 4.34 mol. % C3H8 (methane-propane) mixture (Class II) are presented.  

The inhibiting properties of the composite are determined by isothermal method and method of cooling at 

a constant rate using a GHA350 autoclave.  It is shown that methane has an adverse effect on the 

inhibiting properties of polymer KI with respect to both methane hydrate and hydrates of C1C3 

hydrocarbons.  The decline in inhibiting capacity of polymer KI in the presence of CH3OH is expressed 



as a decrease in the supercooling degree attainable in the system without absorption of hydrate forming 

gas by 1.5-2.5C compared with a system containing no TI.  The induction time is shown to depend on 

the supercooling degree in the system in the process of inhibition of Class I hydrate and Class II hydrate 

of the 0.5% KI + 10.0% TI composite. 

Keywords: kinetic hydrate formation inhibitors, thermodynamic hydrate formation inhibitors, methanol, 

methane hydrate, methane-propane hydrate, supercooling degree, induction time. 

 

 

Кɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɞɨɛɚɜɨɤ ɧɚ ɨɫɧɨɜɟ 

ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɦɟɡɨɩɨɪɢɫɬɵɯ ɨɤɫɢɞɨɜ, ɩɨɧɢɠɚɸɳɢɯ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɠɢɞɤɢɯ 

ɩɪɨɞɭɤɬɚɯ 

Ⱥ. ɉ. Ƚɥɨɬɨɜ, ɋ. ȼ. Ʉɚɪɞɚɲɟɜ, ɋ. ȼ. ȿɝɚɡɚɪɶɹɧɰ, ɋ. ȼ. Ʌɵɫɟɧɤɨ, ȼ. Ⱥ. ȼɢɧɨɤɭɪɨɜ, ɗ. Ⱥ. Ʉɚɪɚɯɚɧɨɜ 

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

Ⱥɩɪɨɛɢɪɨɜɚɧɵ ɫɟɪɨɩɨɧɢɠɚɸɳɢɟ ɞɨɛɚɜɤɢ LК/MCM-41/γ-Al2O3 ɧɚ ɨɫɧɨɜɟ ɧɨɫɢɬɟɥɹ MCM-41/γ-

Al2O3 ɫ ɪɚɡɥɢɱɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɤɨɦɩɨɧɟɧɬɨɜ ɤ ɩɪɨɦɵɲɥɟɧɧɨɦɭ ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɟɦɭ 

ɤɚɬɚɥɢɡɚɬɨɪɭ ɤɪɟɤɢɧɝɚ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ɤɪɟɤɢɧɝɟ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 500°C ɜ 

ɩɪɢɫɭɬɫɬɜɢɢ ɞɨɛɚɜɨɤ ɜ ɤɨɥɢɱɟɫɬɜɟ 10% ɨɬ ɦɚɫɫɵ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɠɢɞɤɢɯ 

ɩɪɨɞɭɤɬɚɯ ɩɨɧɢɠɚɟɬɫɹ ɧɚ 20–31% 

Ключевые слова: ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ, ɨɛɟɫɫɟɪɢɜɚɸɳɢɟ ɞɨɛɚɜɤɢ, ɦɟɡɨɩɨɪɢɫɬɵɟ ɦɚɬɟɪɢɚɥɵ, 

ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ, ɧɟɮɬɹɧɨɣ ɲɥɚɦ. 

 

Catalytic cracking of petroleum feedstock in presence of additives based on crosslinked mesoporous 

oxides that reduce sulfur in liquid products 

A. P. GХШЭШЯ, S. V. KКrНКsСОЯ, S. V. EРКгКr’вКЧЭs, S. V. LвsОЧФШ, V. A. VТЧШФЮrШЯ, КЧН л. A. 

Karakhanov 

Sulfur-reducing La/MCM-41/γ-Al2O3 additives to commercial zeolite-containing cracking catalyst, which 

are based on MCM-41/γ-Al2O3 carrier with various component contents, are evaluated.  It is 

demonstrated that vacuum gas oil cracking at 500C in the presence of the additives in the amount of 10 

wt. % of the catalyst reduces sulfur in the liquid products by 20-31%. 

Keywords: catalytic cracking, desulfurizing additives, mesoporous materials, vacuum gas oil, oil sludge. 

 

 

 

 

 



Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɡɭɱɟɧɢɟ ɞɜɢɠɟɧɢɹ ɞɜɭɯɮɚɡɧɨɝɨ ɩɨɬɨɤɚ, ɨɬɤɥɨɧɹɸɳɟɝɨɫɹ ɨɬ ɡɚɤɨɧɚ 

Ⱦɚɪɫɢ, ɜ ɬɪɟɳɢɧɨɜɚɬɨ-ɤɚɜɟɪɧɨɡɧɨɣ ɫɪɟɞɟ 

əɧ əɧ, Ʌɸ ɏɨɣɰɢɧ, ɋɟ Ʌɢɧ, ɑɠɚɧ Ɇɷɧ 

E-mail: whitesheep00@163.com 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɟɠɢɦɚ ɬɟɱɟɧɢɹ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɮɢɥɶɬɪɚɰɢɢ 

ɱɢɫɬɨɣ ɜɨɞɵ ɢ ɜɨɞɵ ɫ ɧɟɮɬɶɸ ɱɟɪɟɡ ɢɫɤɭɫɫɬɜɟɧɧɨ-ɫɨɡɞɚɧɧɭɸ ɬɪɟɳɢɧɧɨ-ɤɚɜɟɪɧɨɡɧɭɸ ɫɪɟɞɭ. 

Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ ɜ ɬɪɟɳɢɧɨɜɚɬɨ-ɤɚɜɟɪɧɨɡɧɨɣ ɫɪɟɞɟ ɩɨɬɨɤ ɦɨɠɟɬ ɞɜɢɝɚɬɶɫɹ ɩɨ ɡɚɤɨɧɭ Ⱦɚɪɫɢ, ɚ ɦɨɠɟɬ 

ɨɬɤɥɨɧɹɬɶɫɹ ɨɬ ɧɟɝɨ. ɋ ɩɨɦɨɳɶɸ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɭɪɚɜɧɟɧɢɹ Ɏɨɪɯɝɟɣɦɟɪɚ ɛɵɥ ɪɚɫɫɱɢɬɚɧ 

ɢɧɟɪɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɲɢɪɢɧɵ ɬɪɟɳɢɧ ɢ ɞɢɚɦɟɬɪɚ ɤɚɜɟɪɧ. Ɍɚɤɠɟ 

ɧɚ ɨɫɧɨɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɥɨɠɟɧ ɧɨɜɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦɚ ɬɟɱɟɧɢɹ 

ɞɥɹ ɞɜɭɯɮɚɡɧɨɝɨ ɩɨɬɨɤɚ ɫ ɩɨɦɨɳɶɸ ɬɟɨɪɢɢ ɮɪɚɤɬɚɥɨɜ. 

Ключевые слова: ɩɨɬɨɤ, ɧɟ ɩɨɞɱɢɧɹɸɳɢɣɫɹ ɡɚɤɨɧɭ Ⱦɚɪɫɢ; ɭɪɚɜɧɟɧɢɟ Ɏɨɪɯɝɟɣɦɟɪɚ; 

ɢɧɟɪɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; ɬɪɟɳɢɧɨɜɚɬɨ-ɤɚɜɟɪɧɨɡɧɚɹ ɫɪɟɞɚ. 

 

Experimental investigation of non-darcy flow coefficients in artificial frac-vuggy media 

Yang Yang, Liu Huiqing, Xie Ling, and Zhang Meng 

Fracture and vug of various sizes (mm- to cm-scale) are quite common in carbonate reservoirs.  Non-

Darcy flow regime, which is a key parameter for correct prediction of production performance and 

behavior of such reservoirs, is investigated with reference to pure water and water-oil flow through an 

artificial carbonate core.  The results indicate that both Darcy and non-Darcy flow may occur in fractured-

vuggy media.  Based on calculation of inertial coefficient at various fracture widths and vug diameters by 

rewriting the Forchheimer equation and experimental determination of the correlation between fracture 

width, vug diameter, fracture porosity, vug porosity, total porosity, permeability, and inertial coefficient, 

a method is proposed to determine Darcy and non-Darcy oil-water two-phase flow applying fractal 

theory. 

Keywords: non-Darcy flow, Forchheimer equation, inertial coefficient, frac-vuggy media. 

 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɧɨɤ ɫɤɜɚɠɢɧɵ ɜ ɫɥɚɧɰɟɜɵɯ ɢ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɚɯ ɧɚ ɝɚɡɨɜɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ 

Ⱦɚɧɶɸɞɢ 

əɧ ɏɚɨ 

E-mail: yanghao@cugb.edu.cn 

Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɩɪɢɱɢɧ, ɜɵɡɵɜɚɸɳɢɯ ɩɨɬɟɪɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɟɧɨɤ ɫɤɜɚɠɢɧɵ, ɛɵɥɨ ɜɵɱɢɫɥɟɧɨ ɨɤɧɨ 

ɩɥɨɬɧɨɫɬɢ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɜ ɫɥɨɠɧɨɩɨɫɬɪɨɟɧɧɵɯ ɩɨɪɨɞɚɯ ɧɚ 



ɨɫɧɨɜɟ ɤɚɪɨɬɚɠɧɵɯ ɞɚɧɧɵɯ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɨɤɧɚ ɩɥɨɬɧɨɫɬɢ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɛɵɥɨ 

ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɞɥɹ ɫɥɚɧɰɟɜɵɯ ɩɨɪɨɞ ɨɧɨ ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɡɟɧɢɬɧɨɝɨ ɭɝɥɚ ɢ ɚɡɢɦɭɬɚ, ɚ 

ɞɥɹ ɭɝɨɥɶɧɵɯ ɩɨɪɨɞ ɨɧɨ ɩɪɢɧɢɦɚɥɨ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ. Ȼɵɥɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɫɭɠɟɧɢɟ ɢ 

ɪɚɫɲɢɪɟɧɢɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɨɞɞɟɪɠɚɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɟɧɨɤ ɫɤɜɚɠɢɧɵ, ɚ ɜ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɚɯ 

ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɨɤɧɚ ɩɥɨɬɧɨɫɬɢ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɬɨɥɶɤɨ ɩɪɢ 

ɭɦɟɧɶɲɟɧɢɢ ɞɢɚɦɟɬɪɚ ɫɤɜɚɠɢɧɵ. Ȼɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɩɥɨɬɧɨɫɬɶ 

ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɫ 1,2 ɞɨ 1,4 ɝ/ɫɦ3
 ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɭɪɨɜɵɟ ɬɪɭɛɵ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ 

ɞɢɚɦɟɬɪɚ ɜ ɬɟɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ. ɉɪɢ ɷɬɨɦ, ɬɪɚɟɤɬɨɪɢɸ ɫɬɜɨɥɚ 

ɫɤɜɚɠɢɧɵ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɨɠɟɧɢɟɦ ɩɥɚɫɬɚ ɢ ɩɥɨɬɧɨɫɬɶɸ ɛɭɪɨɜɨɝɨ 

ɪɚɫɬɜɨɪɚ. 

Ключевые слова: ɫɥɚɧɰɟɜɵɟ ɩɥɚɫɬɵ; ɭɝɨɥɶɧɵɟ ɩɥɚɫɬɵ; ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɧɨɤ ɫɤɜɚɠɢɧɵ 

 

Borehole wall stability in shale and coal seams in daniudi gas field 

Yang Hao 

While constructing horizontal well in Daniudi gas field, accidents of the blocking type occurred near the 

horizontal section because of serious borehole collapse in the mudstone section of Shilezi formation and 

the coal seams of Shanxi or Taiyuan formation.  To study the sidewall instability mechanism, the mud 

density window for horizontal well in complex formations was studied using logging data.  Based on mud 

density window calculation results, it is found that in shale formations this density decreases with 

increase of well inclination (zenith) and azimuth angle, while in coal seams it was negative.  Collapse and 

expansion are proved to be conducive to borehole stability and the mud density window can be positive 

only if the borehole collapses.  It is therefore necessary to increase mud density window from 1.2 to 1.4 

g/cm
3
 and to use drill pipe of minimally possible diameter for maximally possible time.  In this case, the 

borehole trajectory should be determined in keeping with the seam location and mud density. 

Keywords: Daniudi, mudstone, shale seam, coal seam, borehole stability. 

 

 

Ɏɥɭɨɪɟɫɰɟɧɬɧɵɣ ɦɟɬɨɞ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ 

Ʌ. ȼ. Ɇɚɪɤɨɜɚ, ɇ. Ʉ. Ɇɵɲɤɢɧ, ȼ. Ɇ. Ɇɚɤɚɪɟɧɤɨ 

E-mail: lvmark@mail.ru 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɯɨɞɟ ɨɤɢɫɥɟɧɢɹ ɦɢɧɟɪɚɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɫɩɟɤɬɪ ɟɝɨ 

ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɫɦɟɳɚɟɬɫɹ ɜ ɞɥɢɧɧɨɜɨɥɧɨɜɭɸ ɨɛɥɚɫɬɶ. ɗɬɨ ɹɜɥɟɧɢɟ ɥɟɝɥɨ ɜ ɨɫɧɨɜɭ ɦɟɬɨɞɚ 

ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ ɨɤɢɫɥɟɧɢɹ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɫɥɚ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. Ɉɰɟɧɤɚ ɫɬɟɩɟɧɢ 

ɨɤɢɫɥɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɢɡɦɟɪɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ — «ɩɨɤɚɡɚɬɟɥɹ 

ɨɤɢɫɥɟɧɢɹ», ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ ɜɟɥɢɱɢɧɭ ɫɞɜɢɝɚ ɫɩɟɤɬɪɚ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɦɚɫɥɚ ɩɪɢ ɨɤɢɫɥɟɧɢɢ. 

«ɉɨɤɚɡɚɬɟɥɶ ɨɤɢɫɥɟɧɢɹ» ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɮɥɭɨɪɟɫɰɟɧɰɢɢ, ɢɡɦɟɪɟɧɧɨɣ 



ɜ ɛɨɥɟɟ ɞɥɢɧɧɨɜɨɥɧɨɜɨɦ ɫɩɟɤɬɪɚɥɶɧɨɦ ɞɢɚɩɚɡɨɧɟ, ɤ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɢɡɦɟɪɟɧɧɨɣ ɜ ɛɨɥɟɟ 

ɤɨɪɨɬɤɨɜɨɥɧɨɜɨɦ ɫɩɟɤɬɪɚɥɶɧɨɦ ɞɢɚɩɚɡɨɧɟ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɨɤɢɫɥɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɮɥɭɨɪɟɫɰɟɧɬɧɵɦ ɦɟɬɨɞɨɦ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ ɦɟɬɨɞɚɦɢ ɢɡɦɟɪɟɧɢɣ: 

ɬɢɬɪɨɜɚɧɢɹ ɢ ɢɧɮɪɚɤɪɚɫɧɨɣ ɫɩɟɤɬɪɨɫɤɨɩɢɢ. ɉɪɟɞɥɨɠɟɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɮɢɤɫɢɪɨɜɚɬɶ 

ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɤɢɫɥɟɧɢɹ ɦɚɫɥɚ ɧɚ ɛɨɥɟɟ ɪɚɧɧɟɣ ɫɬɚɞɢɢ. ɉɪɢɛɨɪ, ɪɟɚɥɢɡɭɸɳɢɣ 

ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɦɟɬɨɞ, ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɩɨɪɬɚɬɢɜɧɵɣ ɢɥɢ ɜɫɬɪɚɢɜɚɬɶɫɹ ɜ 

ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɭɸ ɫɢɫɬɟɦɭ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ключевые слова: ɮɥɭɨɪɟɫɰɟɧɬɧɵɣ ɦɟɬɨɞ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ, ɨɤɢɫɥɟɧɢɟ ɦɚɫɥɚ, 

ɨɩɟɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ. 

 

Fluorescence method for quick transformer oil monitoring 

L. V. Markova, N. K. Myshkin, and V. M. Makarenko 

It is shown that in the mineral transformer oil oxidation process the fluorescence spectrum of the oil shifts 

to the long-wave region.  This phenomenon lies at the foundation of the method of determination of the 

degree of electroinsulating oil oxidation in real time.  The oxidation degree is determined by measuring 

the diagnostic parameter, i.e., the oxidation index that characterizes the magnitude of shift of the 

fluorescence spectrum of the oil upon its oxidation.  The oxidation index is defined as the ratio of the 

fluorescence intensity measured in the longer-wave spectral range to the intensity measured in the 

shorter-wave spectral range.  The results of measurement of the transformer oil oxidation degree by 

fluorescence method vis-р-vis other measurement methods, such as titration and IR spectroscopy, are 

presented.  The proposed method can be used to determine the increase in oil oxidation rate at the earlier 

stage.  The device for implementing the developed method can be a portable one or can be installed in the 

oil-filled system of the equipment. 

Keywords: fluorescence method, transformer oil, oil oxidation, quick monitoring. 

 

 

Иɞɟɧɬɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɨɫɚɞɤɨɜ ɢ ɨɬɥɨɠɟɧɢɣ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɦɟɬɨɞɨɦ ɩɥɚɦɟɧɧɨɣ ɚɬɨɦɧɨ-ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɫɩɟɤɬɪɨɦɟɬɪɢɢ 
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ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɚ ɩɥɚɦɟɧɧɨɝɨ ɚɬɨɦɧɨ-ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ 

ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜ ɫɨɫɬɚɜɟ ɨɫɚɞɤɨɜ ɢ ɨɬɥɨɠɟɧɢɣ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ 

ɩɪɢɦɟɧɟɧɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɷɥɟɦɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɡɚɝɪɹɡɧɟɧɢɣ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɨɛɴɟɦɚ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨ- ɢ 

ɦɚɫɥɨɩɨɞɚɱɢ ɢɡɞɟɥɢɣ ɬɟɯɧɢɤɢ, ɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɢɯ ɩɪɢɪɨɞɵ ɢ ɩɪɢɱɢɧ ɨɛɪɚɡɨɜɚɧɢɹ  



 Ключевые слова: ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɨɬɥɨɠɟɧɢɹ, ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ, ɚɬɨɦɧɨ-ɚɛɫɨɪɛɰɢɨɧɧɨɟ 

ɨɩɪɟɞɟɥɟɧɢɟ, ɪɟɡɨɧɚɧɫɧɨɟ ɩɨɝɥɨɳɟɧɢɟ, ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ. 

 

Determination of elemental composition of precipitates formed during use of petroleum products by 

flame atomic absorption spectroscopy 

G. M. Balak, A. N. Privalenko, A. V. Oreshenkov, L. V. Krasnaya, V. D. Zueva, and I. A. Smirnova 

The results of studies on development of flame atomic absorption method of determination element 

contents in precipitates formed during use of petroleum products are reported.  The feasibility of 

application of this method for determining the elemental composition of the pollutants removed from the 

fuel and oil feed systems of the equipment and determination of the nature and causes of formation of 

these pollutants is demonstrated. 

Keywords: petroleum products, precipitates, elemental composition, atomic absorption determination, 

resonance absorption, characteristic concentration. 


