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Вɥɢɹɧɢɟ ɫɢɜɭɲɧɨɝɨ ɦɚɫɥɚ ɧɚ ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɭɫɩɟɧɡɢɣ ɭɝɥɹ ɪɚɡɧɨɣ ɫɬɚɞɢɢ 

ɦɟɬɚɦɨɪɮɢɡɦɚ 

Ⱦ. ɉ. ɋɚɜɢɰɤɢɣ, ə. Ɇ. ɋɬɚɧɢɲɟɜɫɤɢɣ, Ⱦ. ɘ. ɋɚɞɨɜɫɤɢɣ, Ⱥ. ɋ. Ɇɚɤɚɪɨɜ 

E-mail: den.83@ mail.ru 

ɂɡɭɱɟɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɭɫɩɟɧɡɢɨɧɧɨɝɨ ɭɝɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɜ ɤɚɱɟɫɬɜɟ 

ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ ɤɨɬɨɪɨɝɨ ɩɪɢɦɟɧɹɥɢ ɫɢɜɭɲɧɨɟ ɦɚɫɥɨ. ȼɵɹɫɧɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ 

ɪɟɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɜɟɞɟɧɢɹ, ɯɚɪɚɤɬɟɪ ɬɟɱɟɧɢɹ ɭɝɨɥɶɧɵɯ ɫɭɫɩɟɧɡɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɪɨɞɵ 

ɭɝɥɟɣ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɚɹ ɜɹɡɤɨɫɬɶ ɫɭɫɩɟɧɡɢɣ ɭɝɥɹ ɭɦɟɧɶɲɚɟɬɫɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 

ɛɭɪɨɝɨ ɭɝɥɹ ɤ ɚɧɬɪɚɰɢɬɭ. Ɍɟɩɥɨɬɜɨɪɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɩɨɥɧɨɬɚ ɫɝɨɪɚɧɢɹ ɫɭɫɩɟɧɡɢɣ ɭɝɥɹ, 

ɩɨɥɭɱɟɧɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɢɜɭɲɧɨɝɨ ɦɚɫɥɚ, ɩɪɟɜɵɲɚɸɬ ɷɬɢ ɡɧɚɱɟɧɢɹ ɞɥɹ ɢɫɯɨɞɧɨɝɨ ɭɝɥɹ. 

Ключевые слова: ɫɭɫɩɟɧɡɢɨɧɧɨɟ ɭɝɨɥɶɧɨɟ ɬɨɩɥɢɜɨ, ɫɢɜɭɲɧɨɟ ɦɚɫɥɨ, ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 

 

Effect of Fusel Oils on Rgeological Properties of Suspensions of Coals at Different Stages of 

Metamorphism 

D. P. Savitskii, Ya. M. Stanishevskii, D. Yu. Sadovskii, and A. S. Makarov 

The salient technological properties of coal suspension are studied using fusel oil as the dispersion 

medium. The distinctive features of the rheological behavior and flow pattern of coal suspensions as a 

function of the nature of coal are ascertained. It is shown that the effective viscosity of coal suspensions 

decreases as the coal passes from the lignite to the anthracite stage. The calorific value and degree of 

combustion of coal suspensions produced by using fusel oil are higher than those of the original coal.  

Key words: coal suspension, fusel oil, rheological properties. 

 

 

ɉɨɥɭɱɟɧɢɟ ɛɢɨɧɟɮɬɢ ɠɢɞɤɨɮɚɡɧɵɦ ɩɢɪɨɥɢɡɨɦ ɞɪɟɜɟɫɢɧɵ ɥɟɭɰɟɧɵ ɫɜɟɬɥɨɝɨɥɨɜɱɚɬɨɣ 

ȼɢɬɬɚɜɚɬ Ɋɚɬɚɧɚɡɚɜɨɪɧ, ɑɨɧɥɚɜɢɬ Ȼɨɪɜɨɪɧɜɨɧɩɢɬɚɤ, ɑɚɧɚɬɢɩ ɋɚɦɚɪɬ, ɉɪɚɡɟɪɬ Ɋɟɭɛɪɨɭɱɚɪɨɟɧ 

E-mail: prasert.r@chula.ac.th 

ɂɫɫɥɟɞɨɜɚɧ ɠɢɞɤɨɮɚɡɧɵɣ ɩɢɪɨɥɢɡ ɜ ɚɜɬɨɤɥɚɜɟ ɞɪɟɜɟɫɢɧɵ ɥɟɭɰɟɧɵ ɫɜɟɬɥɨɝɨɥɨɜɱɚɬɨɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɟɤɚɧɚ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 350°ɋ. Ɉɰɟɧɟɧɨ ɜɥɢɹɧɢɟ ɧɚ 

ɜɵɯɨɞ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɢɨɧɟɮɬɢ ɬɪɟɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ: ГSM-5, NТMШ/AХ2O3, PЭ/AХ2O3 ɢ ɢɯ ɫɦɟɫɟɣ. 

Ɍɢɩ ɤɚɬɚɥɢɡɚɬɨɪɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɜɵɯɨɞ ɛɢɨɧɟɮɬɢ, ɦɢɧɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ 

(10% ɦɚɫ.) ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɛɢɨɧɟɮɬɢ, ɩɨɥɭɱɟɧɧɨɣ ɜ ɩɪɢɫɭɬɫɬɜɢɢ NТMШ/AХ2O3. Ɉɩɬɢɦɢɡɢɪɨɜɚɧɵ 

ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɚɤɰɢɢ ɜ ɞɢɚɩɚɡɨɧɟ 250–400°ɋ ɢ ɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ ɜ ɞɢɚɩɚɡɨɧɟ 0,5–3 

Ɇɉɚ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɚɤɰɢɢ — ɛɨɥɟɟ ɡɧɚɱɢɦɵɣ ɩɚɪɚɦɟɬɪ. ȼɵɯɨɞ ɛɢɨɧɟɮɬɢ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 400°ɋ (ɤɚɬɚɥɢɡɚɬɨɪ NТMШ/AХ2O3) ɫɨɫɬɚɜɥɹɟɬ 8,6% ɦɚɫ., ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɟɣ ɤɢɫɥɨɪɨɞɚ 

— 8,5% ɦɚɫ.  

Ключевые слова: ɛɢɨɧɟɮɬɶ, ɥɟɭɰɟɧɚ ɫɜɟɬɥɨɝɨɥɨɜɱɚɬɚɹ, ɩɢɪɨɥɢɡ ɛɢɨɦɚɫɫɵ, ɞɟɩɨɥɢɦɟɪɢɡɚɰɢɹ. 

 

 



Bio-Oil Production from Giant Leucaena Wood by Liquid Phase Pyrolysis 

Wittawat Ratanathavorn, Chonlawit Borwornwongpitak, Chanatip Samart, Prasert Reubroycharoen 

Bio-oil production from giant leucaena wood by liquid phase pyrolysis in an autoclave in the presence of 

decane as the solvent and ZSM-5, NiMo/Al2O3, Pt/Al2O3 КЧН ЭСОТr ЦТбЭЮrОs Кs ЭСО МКЭКХвsЭs КЭ 350°C КЧН 

1 MPa initial hydrogen (H2) pressure was investigated. Catalyst type had no significant effect on the 

yield, but carbon-hydrogen-nitrogen (CHN) analysis revealed that NiMo/Al2O3 is the optimal catalyst as 

it yielded bio-oil having the lowest oxygen content (10.0 wt. %) with an oil yield of 4.3 wt. %. 

Optimization of the reaction temperature in the 250–400°C rКЧРО КЧН ЭСО ТЧТЭТКХ H2 pressure in the 0.5-3 

MPa range by sequential uninvariate analysis revealed that the reaction temperature is the most influential 

parameter for oil yield and oxygen content, reaching the highest oil yield of 8.60 wt. % with the lowest 

ШбвРОЧ МШЧЭОЧЭ ШП 5.50 аЭ. % КЭ 400°C ТЧ ЭСО prОsОЧМО ШП NТMШ/AХ2O3 catalyst. Elevation of the initial H2 

pressure had no significant effect on the bio-oil and char yields, although the bio-oil yield fell slightly 

from 5.40 to 3.90 wt. % as the pressure was elevated from 0.5 to 3 MPa. However, elevation of initial H2 

pressure significantly reduced gas yield: CO2 and CO yields dropped respectively by 1.8 and 3.2 times at 

1 MPa and by 5.25 and 12 times at 3 MPa compared to the yields at 0.5 MPa.  

Key words: bio-oil, giant leucaena, biomass pyrolysis, liquid phase pyrolysis, catalyst, depolymerization. 
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Ɍ. Ⱥ. Ɂɚɣɦɨɜɫɤɚɹ, ȿ. Ƚ. Ȼɨɪɞɭɛɚɧɨɜɚ, Ⱥ. ɋ. Ʌɹɞɨɜ, Ɉ. ɉ. ɉɚɪɟɧɚɝɨ  

E-mail: lyadov@ips.ac.ru  

ɂɡɭɱɟɧɵ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɟ ɢ ɩɪɨɬɢɜɨɡɚɞɢɪɧɵɟ ɫɜɨɣɫɬɜɚ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ 

ɩɪɢ ɜɜɟɞɟɧɢɢ ɜ ɢɯ ɫɨɫɬɚɜ ɩɪɢɫɚɞɨɤ ɧɚ ɨɫɧɨɜɟ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ ɦɨɥɢɛɞɟɧɚ. ɉɨɤɚɡɚɧɨ, 

ɱɬɨ ɬɪɢɛɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɜɫɟɯ ɢɡɭɱɟɧɧɵɯ ɫɦɚɡɨɤ ɭɥɭɱɲɚɸɬɫɹ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɜ ɧɢɯ 2–8% 

ɦɚɫ. ɞɢɬɢɨɤɚɪɛɚɦɚɬɨɜ ɦɨɥɢɛɞɟɧɚ, ɩɪɢɱɟɦ ɧɚɢɛɨɥɶɲɚɹ ɚɤɬɢɜɧɨɫɬɶ ɩɪɢɫɚɞɨɤ ɧɚɛɥɸɞɚɟɬɫɹ ɞɥɹ 

ɫɦɚɡɨɤ ɫ ɩɨɥɢɦɨɱɟɜɢɧɧɵɦ ɡɚɝɭɫɬɢɬɟɥɟɦ.  

Ключевые слова: ɩɥɚɫɬɢɱɧɵɟ ɫɦɚɡɤɢ, ɩɨɥɢɦɨɱɟɜɢɧɧɵɣ ɡɚɝɭɫɬɢɬɟɥɶ, ɚɷɪɨɫɢɥ, ɦɢɧɟɪɚɥɶɧɵɟ 

ɦɚɫɥɚ, ɩɨɥɢ-α-ɨɥɟɮɢɧ, ɞɢɚɦɟɬɪ ɩɹɬɧɚ ɢɡɧɨɫɚ, ɤɪɢɬɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ. 

 

Tribological Properties of Plastic Lubricants Infused with Molybdenum-Containing Additives 

T. A. Zaimovskaya, E. G. Bordubanova, A. S. L’вКНШЯ, КЧН O. P. PКrОЧКРШ 

Wear and score resistance properties of different types of plastic lubricants infused with additives based 

on sulfur-containing molybdenum compounds are studied. It is shown that the tribological properties of 

all the studied lubricants improve upon infusion of 2–8 wt. % of molybdenum dithiocarbamate and that 

the additives are most active in the lubricants containing polyurea thickener.  

Key words: plastic lubricants, polyurea thickener, Aerosil, mineral oils, poly-α-olefin, diameter of wear 

spots, critical load 

 



ɉɪɨɬɢɜɨɡɚɞɢɪɧɵɟ ɩɪɢɫɚɞɤɢ ɞɥɹ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɫɧɨɜɟ ɮɪɚɤɰɢɢ α-ɨɥɟɮɢɧɨɜ ɋ10 

ɘ. ȼ. ɉɨɩɨɜ, ɋ. Ɇ. Ʌɟɞɟɧɟɜ, ɇ. ɘ. Ɍɨɤɦɚɱɺɜɚ, Ɉ. ȼ. Ⱥɧɢɳɟɧɤɨ, ɋ. Ⱥ. ɋɩɢɪɢɱɟɜ, Ʉ. ɘ. ɗɣɫɮɟɥɶɞ  

E-mail: ledenev@vstu.ru  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɮɪɚɤɰɢɢ α-ɨɥɟɮɢɧɨɜ ɋ10 ɫ ɦɨɧɨɯɥɨɪɢɫɬɨɣ 

ɫɟɪɨɣ ɩɨɥɭɱɟɧ ɫɟɪɨɯɥɨɪɫɨɞɟɪɠɚɳɢɣ ɩɪɨɞɭɤɬ, ɫɭɥɶɮɢɞɢɪɨɜɚɧɢɟɦ ɤɨɬɨɪɨɝɨ ɧɚɫɵɳɟɧɧɵɦ ɜɨɞɧɵɦ 

ɪɚɫɬɜɨɪɨɦ ɫɭɥɶɮɢɞɚ ɧɚɬɪɢɹ ɫɢɧɬɟɡɢɪɨɜɚɧ ɫɟɪɨɫɨɞɟɪɠɚɳɢɣ ɩɪɨɞɭɤɬ. Ɉɩɪɟɞɟɥɟɧɵ ɨɩɬɢɦɚɥɶɧɵɟ 

ɭɫɥɨɜɢɹ ɫɢɧɬɟɡɚ ɞɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɫɚɞɨɤ, 

ɭɥɭɱɲɚɸɳɢɯ ɬɪɢɛɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɛɪɚɡɰɵ 

ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ ɩɪɢɫɚɞɨɤ, ɩɨ ɨɫɧɨɜɧɵɦ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɫɜɨɣɫɬɜɚɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɦɚɫɥɚɦ ɝɪɭɩɩɵ ɤɚɱɟɫɬɜɚ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɯ ɦɚɫɟɥ 

ɌɆ-4 SAE 80W-90, API ɬɢɩɚ GL-4 ɫ ɩɨɜɵɲɟɧɧɵɦɢ ɩɪɨɬɢɜɨɡɚɞɢɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ.  

Ключевые слова: ɮɪɚɤɰɢɹ ɨɥɟɮɢɧɨɜ, ɫɟɪɨɫɨɞɟɪɠɚɳɢɟ ɩɪɢɫɚɞɤɢ, ɩɪɨɬɢɜɨɡɚɞɢɪɧɵɟ ɫɜɨɣɫɬɜɚ, 

ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɟ ɦɚɫɥɨ. 

 

Antiscoring Additives for Transmission Oils Based on C10 α-Olefin Fraction 

Yu. V. Popov, S. M. Ledenev, N. Yu. Tokmacheva, O. V. Anishchenko, S. A. Spirichev, and K. Yu. 

EТsПОХ’Н.  

Sulfur- and chlorine-containing products are obtained by reacting C10 α-olefins with sulfur monochloride 

and then sulfidized with saturated aqueous sodium sulfide solution to synthesize sulfur-containing 

products. The optimum conditions are determined for synthesizing these products, which can be 

recommended as additives that improve tribological properties of lubricants. It is shown that specimens of 

mineral oils prepared by using the synthesized additives correspond in key performance properties to 

transformer oil quality group TM-4, SAE, 80W-90, and API of the GL-4 type with improved antiscoring 

properties.  

Key words: olefin fraction, sulfur-containing additives, antiscoring properties, transmission oil. 

 

 

Мɟɯɚɧɨɯɢɦɢɱɟɫɤɢɟ ɩɪɟɜɪɚɳɟɧɢɹ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɮɬɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 

ɤɜɚɪɰɚ  

ȼ. Ƚ. ɋɭɪɤɨɜ, Ⱥ. Ʉ. Ƚɨɥɨɜɤɨ, Ɇ. ȼ. Ɇɨɠɚɣɫɤɚɹ  

E-mail: sur@ipc.tsc.ru  

ɂɡɭɱɟɧɵ ɦɟɯɚɧɨɯɢɦɢɱɟɫɤɢɟ ɩɪɟɜɪɚɳɟɧɢɹ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɮɬɢ ɜ 

ɩɪɢɫɭɬɫɬɜɢɢ ɤɜɚɪɰɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɟɫɬɪɭɤɰɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɟɮɬɢ ɩɪɢ ɦɟɯɚɧɨɨɛɪɚɛɨɬɤɟ ɜ 

ɩɪɢɫɭɬɫɬɜɢɢ ɤɜɚɪɰɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟɦ ɝɚɡɨɨɛɪɚɡɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɉɪɢ 

ɦɟɯɚɧɨɯɢɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɜɚɪɰɚ ɫɨɞɟɪɠɚɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ ɜ ɧɟɮɬɢ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ Ɂɭɭɧɛɚɹɧ ɫɧɢɠɚɟɬɫɹ, ɜ ɧɟɮɬɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɋɬɨɥɛɨɜɨɟ — ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 

Ɇɟɯɚɧɨɨɛɪɚɛɨɬɤɚ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɜɚɪɰɚ ɩɪɢɜɨɞɢɬ ɥɢɛɨ ɤ ɫɧɢɠɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɬɜɟɪɞɵɯ 

ɩɚɪɚɮɢɧɨɜ (ɧɟɮɬɶ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɋɬɨɥɛɨɜɨɟ), ɥɢɛɨ ɭɜɟɥɢɱɟɧɢɸ ɢɯ ɫɨɞɟɪɠɚɧɢɹ (ɧɟɮɬɶ 



ɦɟɫɬɨɪɨɠɞɟɧɢɹ Ɂɭɭɧɛɚɹɧ). ɉɪɢ ɦɟɯɚɧɨɨɛɪɚɛɨɬɤɟ ɧɟɮɬɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɜɚɪɰɚ ɩɪɨɢɫɯɨɞɢɬ 

ɧɚɤɨɩɥɟɧɢɟ ɧɚ ɱɚɫɬɢɰɚɯ ɬɜɟɪɞɨɣ ɮɚɡɵ ɬɪɭɞɧɨɪɚɫɬɜɨɪɢɦɨɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ, ɫɨɫɬɨɹɳɟɝɨ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɢɡ ɝɟɬɟɪɨɚɬɨɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ ɦɟɯɚɧɨɯɢɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɧɟɮɬɟɣ. 

Ключевые слова: ɦɟɯɚɧɨɯɢɦɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ, ɦɟɯɚɧɨɯɢɦɢɹ, ɤɜɚɪɰ, ɬɜɟɪɞɵɟ ɩɚɪɚɮɢɧɵ. 

 

Mechanochemical Conversions of High-Molecular Oil Components in Presence of Quartz 

V. G. Surkov, A. K. Golovko, and M. V. Mozhaiskaya  

It is demonstrated by mechanochemical conversions of high-molecular oil components that degradation 

of oil hydrocarbons by mechanical treatment in the presence of quartz is accompanied by formation of 

gaseous hydrocarbons. Upon mechanochemical treatment in the presence of quartz, the asphaltene 

content decreases in Zuunbayan oil, but increases in Stolbovoi oil. Mechanical treatment reduces solid 

paraffin content in Stolbovoi oil, but increases it in Zuunbayan oil. Mechanochemical treatment of oil in 

the presence of quartz causes accumulation on the solid phase particles of poorly soluble organic 

substances consisting essentially of heteroatomic compounds. The obtained data can be used to develop 

mechanochemical oil treatment flow chart.  

Key words: mechanochemical treatment, mechanochemistry, quartz, solid paraffins. 

 

 

ɉɨɜɵɲɟɧɢɟ ɫɬɚɛɢɥɶɧɨɫɬɢ ɩɟɧɵ ɞɨɞɟɰɢɥɫɭɥɶɮɚɬɚ ɧɚɬɪɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 

ɧɟɮɬɟɨɬɞɚɱɢ, ɫ ɩɨɦɨɳɶɸ ɫɢɥɢɤɚɬɧɨɝɨ ɡɨɥɹ 

Ƚɭ ɒɚɨɧɚɧɶ, Ʌɢ ȼɷɧɶɰɭɧɶ, Ʌɨ ȼɷɧɶɥɢ, ɑɚɧ ɑɠɢɞɭɧ 

E-mail: wjli_ustb@163.com 

Ⱦɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɟɧɵ ɞɨɞɟɰɢɥɫɭɥɶɮɚɬɚ ɧɚɬɪɢɹ ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɢɥɢɤɚɬɧɵɣ ɡɨɥɶ. ɋ 

ɰɟɥɶɸ ɫɪɚɜɧɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɥɢɤɚɬɧɨɝɨ ɡɨɥɹ ɢ ɧɚɧɨɱɚɫɬɢɰ ɨɤɫɢɞɚ ɤɪɟɦɧɢɹ ɢɫɫɥɟɞɨɜɚɧɵ 

ɫɬɚɛɢɥɶɧɨɫɬɶ, ɩɪɨɱɧɨɫɬɶ ɢ ɜɹɡɤɨɭɩɪɭɝɢɟ ɫɜɨɣɫɬɜɚ ɩɟɧɵ. ɉɪɢ ɞɨɛɚɜɥɟɧɢɢ ɤ ɩɟɧɟ 0,05% ɦɚɫ. 

ɫɢɥɢɤɚɬɧɨɝɨ ɡɨɥɹ ɢ ɧɚɧɨɱɚɫɬɢɰ ɨɤɫɢɞɚ ɤɪɟɦɧɢɹ ɩɟɪɢɨɞ ɩɨɥɭɪɚɫɩɚɞɚ ɩɟɧɵ ɭɜɟɥɢɱɢɥɫɹ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 29,3 ɢ 21,1%. ɋɢɥɢɤɚɬɧɵɣ ɡɨɥɶ ɷɮɮɟɤɬɢɜɧɨ ɩɨɜɵɲɚɟɬ ɩɪɨɱɧɨɫɬɶ ɩɟɧɵ, ɦɟɧɟɟ 

ɷɮɮɟɤɬɢɜɧɨ — ɧɚɧɨɱɚɫɬɢɰɵ ɨɤɫɢɞɚ ɤɪɟɦɧɢɹ. Ⱦɨɛɚɜɥɟɧɢɟ ɫɢɥɢɤɚɬɧɨɝɨ ɡɨɥɹ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ 

ɩɨɜɵɲɚɟɬ ɦɨɞɭɥɢ ɜɹɡɤɨɫɬɢ ɢ ɭɩɪɭɝɨɫɬɢ ɩɥɟɧɤɢ ɠɢɞɤɨɫɬɢ, ɱɟɦ ɜɜɟɞɟɧɢɟ ɧɚɧɨɱɚɫɬɢɰ ɨɤɫɢɞɚ 

ɤɪɟɦɧɢɹ. Ɉɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɛɨ'ɥɶɲɚɹ ɞɢɫɩɟɪɫɧɨɫɬɶ 

ɫɢɥɢɤɚɬɧɨɝɨ ɡɨɥɹ, ɱɟɦ ɧɚɧɨɱɚɫɬɢɰ ɨɤɫɢɞɚ ɤɪɟɦɧɢɹ.  

Ключевые слова: ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɟɧɵ, ɜɹɡɤɨɭɩɪɭɝɢɟ ɫɜɨɣɫɬɜɚ, ɝɪɚɧɢɰɚ ɪɚɡɞɟɥɚ ɜɨɡɞɭɯ–ɠɢɞɤɨɫɬɶ, 

ɫɢɥɢɤɚɬɧɵɣ ɡɨɥɶ, ɧɚɧɨɱɚɫɬɢɰɵ ɨɤɫɢɞɚ ɤɪɟɦɧɢɹ. 

 

 

 



A Novel Application of Silica Sol to Improve Stability of Sodium Dodecyl Sulfate Foam Used for 

Enhancing Oil Recovery  

Gu Shaonan, Li Wenjun, Luo Wenli, Chang Zhidong 

Use of silica sol is proposed for stabilizing sodium dodecyl sulfate (SDS) foam used for enhancing oil 

recovery. For a comparison of the SDS foam stabilizing performances of silica sol and silica 

nanoparticles, the stability, rheological properties, and viscoelasticity of these two stabilizers were studied 

by using Waring blender, R/S Plus Rheometer, and Extensional Viscometer. After addition of 0.05 wt. % 

of silica sol and silica nanoparticles to the foam, the foam half-life increased by 29.3 and 21.1%, 

respectively. Thus, silica sol is more effective in increasing foam stability than silica nanoparticles. It also 

increases the viscosity and elasticity modulus of liquid film to a greater extent than silica nanoparticles. 

The main reason for the obtained results seems to be better dispersity of silica sol than silica 

nanoparticles.  

Key words: silica sol, silica nanoparticles, foam stability, viscoelastic properties, air-liquid interface. 

 

 

Ɉɰɟɧɤɚ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ ɛɢɨɬɨɩɥɢɜɚ ɧɚ ɨɫɧɨɜɟ ɩɪɨɞɭɤɬɨɜ ɩɢɪɨɥɢɡɚ ɞɪɟɜɟɫɢɧɵ ɢ ɞɪɟɜɟɫɧɵɯ 

ɨɬɯɨɞɨɜ  

Ʉ. ȿ. ɉɚɧɤɢɧ  

E-mail: texmexium@mail.ru  

ɉɪɟɞɩɪɢɧɹɬɚ ɩɨɩɵɬɤɚ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɠɢɞɤɨɝɨ 

ɛɢɨɬɨɩɥɢɜɚ ɧɚ ɨɫɧɨɜɟ ɩɪɨɞɭɤɬɨɜ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɵɪɶɹ. 

ɍɫɬɚɧɨɜɥɟɧ ɧɚɢɛɨɥɟɟ ɩɨɥɧɵɣ ɤɚɱɟɫɬɜɟɧɧɵɣ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ, ɪɚɫɫɱɢɬɚɧɚ ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ 

ɫɝɨɪɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɛɢɨɬɨɩɥɢɜɚ, ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɪɢ ɩɨɥɧɨɦ ɫɝɨɪɚɧɢɢ ɫɦɟɫɢ. 

ɉɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɫ ɬɟɩɥɨɬɨɣ ɫɝɨɪɚɧɢɹ ɬɪɚɞɢɰɢɨɧɧɵɯ ɧɟɮɬɹɧɵɯ ɬɨɩɥɢɜ.  

Ключевые слова: ɬɟɩɥɨɬɜɨɪɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɛɢɨɬɨɩɥɢɜШ, ɩɢɪɨɥɢɡ ɞɪɟɜɟɫɢɧɵ. 

 

Estimation of Combustion Heat of Biofuels Based on Wood and Wood Waste Pyrolysis Products  

K. E. Pankin 

An attempt has been made to theoretically estimate the combustion heat of the proposed liquid fuel based 

on products of high-temperature treatment of plant materials. The most complete qualitative and 

quantitative composition of the biofuel has been established, and the lowest heat of combustion of its 

components and the specific air consumption for combustion of the mix has been calculated. The 

obtained data are compared with the combustion heat of conventional oil fuels.  

Key words: wood pyrolysis, biofuel, calorific value. 

 

 

 

 



ɍɝɥɟɜɨɞɨɪɨɞɵ ɜ ɩɪɨɞɭɤɬɚɯ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɝɢɞɪɨɥɢɬɢɱɟɫɤɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɚɩɪɨɩɟɥɢɬɨɜ 

ɇ. ɇ. Ɋɨɤɨɫɨɜɚ, ȼ. ɘ. Ɋɨɤɨɫɨɜɚ, ɘ. ȼ. Ɋɨɤɨɫɨɜ 

E-mail: chemgeo@rambler.ru  

ɋ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɨɜ ɯɪɨɦɚɬɨɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɢ ɜɵɹɜɥɟɧ ɤɚɱɟɫɬɜɟɧɧɵɣ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ 

ɫɨɫɬɚɜ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɝɢɞɪɨɥɢɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ 

ɫɚɩɪɨɩɟɥɢɬɨɜɵɯ ɝɨɪɸɱɢɯ ɫɥɚɧɰɟɜ Ʉɭɡɛɚɫɫɚ ɢ Ɇɨɧɝɨɥɢɢ ɜ ɭɫɥɨɜɢɹɯ ɜɨɞɧɨɝɨ ɩɢɪɨɥɢɡɚ. 

Ɉɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɝɢɞɪɨɥɢɬɢɱɟɫɤɢɟ ɩɪɟɜɪɚɳɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɣ ɦɚɫɫɵ ɷɬɢɯ 

ɫɚɩɪɨɩɟɥɢɬɨɜ ɩɪɢ 400°ɋ ɜ ɜɨɞɧɨ-ɳɟɥɨɱɧɨɣ ɫɪɟɞɟ ɧɚ 30–40% ɫɜɹɡɚɧɵ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɩɚɪɚɮɢɧɨ-

ɧɚɮɬɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ — ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɚɥɤɚɧɨɜ (ɨɬ ɋ10 ɞɨ ɋ31) ɢ ɚɥɤɟɧɨɜ (ɨɬ ɋ14 ɞɨ ɋ28) 

ɧɨɪɦɚɥɶɧɨɝɨ ɫɬɪɨɟɧɢɹ. Ɉɬɦɟɱɟɧɨ, ɱɬɨ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɨɞɭɤɬɨɜ ɛɟɡɜɨɞɧɨɝɨ ɩɢɪɨɥɢɡɚ, ɩɪɨɞɭɤɬɵ 

ɨɤɢɫɥɢɬɟɥɶɧɨ-ɝɢɞɪɨɥɢɬɢɱɟɫɤɨɣ ɞɟɫɬɪɭɤɰɢɢ ɫɨɞɟɪɠɚɬ ɛɨɥɶɲɟ ɦɨɧɨɧɟɧɚɫɵɳɟɧɧɵɯ ɨɥɟɮɢɧɨɜ ɫ 

ɪɚɡɥɢɱɧɵɦ ɩɨɥɨɠɟɧɢɟɦ ɞɜɨɣɧɨɣ ɫɜɹɡɢ. ɂɫɯɨɞɹ ɢɡ ɫɨɫɬɚɜɚ ɭɝɥɟɜɨɞɨɪɨɞɨɜ-ɛɢɨɦɚɪɤɟɪɨɜ, ɫɞɟɥɚɧ 

ɜɵɜɨɞ ɨ ɦɨɪɫɤɨɦ ɩɪɨɢɫɯɨɠɞɟɧɢɢ ɢɫɯɨɞɧɨɣ ɛɢɨɦɚɫɫɵ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɝɨɪɸɱɢɯ ɫɥɚɧɰɟɜ.  

Ключевые слова: ɫɚɩɪɨɩɟɥɢɬɵ, ɝɨɪɸɱɢɟ ɫɥɚɧɰɵ, ɨɤɢɫɥɢɬɟɥɶɧɨ-ɝɢɞɪɨɥɢɬɢɱɟɫɤɚɹ ɬɪɚɧɫɮɨɪɦɚɰɢɹ, 

ɛɢɨɦɚɪɤɟɪɵ, ɜɨɞɧɵɣ ɩɢɪɨɥɢɡ. 

 

Hydrocarbons in Products of Oxidative-Hydrolytic Transformation of Sapropelites  

N. N. Rokosova, V. Yu. Rokosova, and Yu. V. Rokosov.  

The qualitative and quantitative composition of hydrocarbons formed upon oxidative-hydrolytic treatment 

of Kuzbas and Mongolian sapropelic oil shales under hydrous pyrolysis conditions is disclosed by 

chromato-mass spectrometry. It is shown that oxidative-hydrolytic transformation of the organic mass of 

ЭСОsО sКprШpОХТЭОs КЭ 400°C ТЧ КqЮОШЮs-alkaline solution is associated to the extent of 30-40% with 

formation of paraffinic-naphthenic hydrocarbons, primarily normal C10–C31 alkanes and normal C14–

C28 alkenes. It is indicated that, in contrast to anhydrous pyrolysis products, destructive oxidation-

hydrolysis products contain more monounsaturated olefins with a different double bond position. The 

composition of the hydrocarbon biomarkers confirms marine origin of the original biomass of the studied 

oil shales.  

Key words: sapropelites, oil shales, oxidative-hydrolytic transformation, biomarkers, hydrous pyrolysis. 

 

 

Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɜɥɟɱɟɧɢɹ ɧɟɮɬɢ ɨɬ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɪɚɫɬɜɨɪɢɬɟɥɹ 

Ɇ. ɇ. Ⱦɚɞɚɲɟɜ, Ⱦ. Ƚ. Ɏɢɥɟɧɤɨ, ɇ. Ɇ. Ȼɭɥɚɟɜɚ, ȼ. Ⱥ. ȼɢɧɨɤɭɪɨɜ, Ɋ. Ɋ. Ɇɭɪɫɚɥɨɜ  

E-mail: jnus@mail.ru  

ɂɫɫɥɟɞɨɜɚɧ ɩɪɨɰɟɫɫ ɜɵɬɟɫɧɟɧɢɹ ɧɟɮɬɢ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɦ ɋɈ2 ɢɡ ɬɜɟɪɞɨɣ ɩɨɪɢɫɬɨɣ ɫɪɟɞɵ ɜ 

ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ. ɂɫɫɥɟɞɨɜɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɵɬɟɫɧɟɧɢɹ 

ɧɟɮɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɞɢɚɩɚɡɨɧɟ 40–80°ɋ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɢɧɬɟɪɜɚɥɟ 9–13 Ɇɉɚ. ɍɫɬɚɧɨɜɥɟɧɨ, 

ɱɬɨ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ CO2 ɜ ɢɧɬɟɪɜɚɥɟ 55–80°ɋ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ 



ɢɡɜɥɟɱɟɧɢɹ. Ɉɬɦɟɱɟɧɨ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨɪɨɝ ɞɚɜɥɟɧɢɹ, ɩɪɟɜɵɲɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɟ 

ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɪɚɫɯɨɞ ɜɵɬɟɫɧɹɸɳɟɝɨ ɚɝɟɧɬɚ ɢ ɩɨɜɵɫɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ 

ɜɵɬɟɫɧɟɧɢɹ ɧɟɮɬɢ, ɚ ɨɩɬɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɧɚɝɧɟɬɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɞɜɭɯ ɩɨɪɨɜɵɯ ɨɛɴɟɦɨɜ 

ɜɨ ɜɫɟɦ ɢɫɫɥɟɞɨɜɚɧɧɨɦ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ ɢ ɞɚɜɥɟɧɢɣ.  

Ключевые слова: ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɜɥɟɱɟɧɢɹ ɧɟɮɬɢ, ɜɵɬɟɫɧɟɧɢɟ ɧɟɮɬɢ, ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɣ ɮɥɸɢɞ, 

ɤɪɢɬɢɱɟɫɤɚɹ ɬɨɱɤɚ, ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. 

 

Dependence of Oil Extraction Factor on Thermodynamic Parameters of Solvent  

M. N. Dadashev, D. G. Filenko, N. M. Bulaeva, V. A. Vinokurov, and R. R. Mursalov.  

The process of oil expulsion from a solid porous medium by supercritical CO2 is studied in a wide range 

of state parameters. The dependence of oil expulsion factor on the temperature in the 40–80°C range and 

the pressure in the 9–13 MPa range is investigated. It is shown that elevation of CO2 temperature to 55-

80°C ХОКНs ЭШ К НОМrОКsО ТЧ ОбЭrКМЭТШЧ ПКМЭШr. IЭ Тs ТЧНТМКЭОН ЭСКЭ ЭСОrО Тs К НОПТЧТЭО prОssЮrО ЭСrОsСШХН 

above which it is impossible to reduce consumption of expelling agent and to increase oil expulsion factor 

and that the optimum volume of discharge lies within two pore volumes in the whole studied temperature 

and pressure range.  

Key words: oil extraction factor, oil expulsion, supercritical fluid, critical point, carbon dioxide. 

 

 

ɉɨɞɝɨɬɨɜɤɚ ɫɦɟɲɚɧɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɝɨɪɸɱɟɝɨ ɫɥɚɧɰɚ ɢ ɧɟɮɬɹɧɨɝɨ ɨɫɬɚɬɤɚ ɤ ɝɚɡɢɮɢɤɚɰɢɢ 

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

E-mail: gulyaevala@vniinp.ru  

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɤɨɦɩɨɡɢɰɢɢ ɝɨɪɸɱɟɝɨ 

ɫɥɚɧɰɚ ɢ ɧɟɮɬɹɧɨɝɨ ɨɫɬɚɬɤɚ ɤ ɝɚɡɢɮɢɤɚɰɢɢ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɫɢɧɬɟɡ-ɝɚɡɚ ɬɪɟɛɭɟɦɨɝɨ ɫɨɫɬɚɜɚ. 

ɉɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɬɚɛɢɥɶɧɨɣ ɫɭɫɩɟɧɡɢɢ ɝɨɪɸɱɟɝɨ ɫɥɚɧɰɚ ɜ ɜɨɞɧɨɣ ɷɦɭɥɶɫɢɢ 

ɜɵɫɨɤɨɜɹɡɤɨɝɨ ɦɚɡɭɬɚ ɫɨ ɫɬɪɭɤɬɭɪɧɨ-ɪɟɨɥɨɝɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 

ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɟ ɩɪɨɤɚɱɢɜɚɧɢɟ ɫɵɪɶɹ ɝɚɡɢɮɢɤɚɰɢɢ ɱɟɪɟɡ ɮɨɪɫɭɧɤɢ ɝɚɡɨɝɟɧɟɪɚɬɨɪɚ ɢ 

ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜ ɨɛɴɟɦɟ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ.  

Ключевые слова: ɝɨɪɸɱɢɣ ɫɥɚɧɟɰ, ɜɵɫɨɤɨɜɹɡɤɚɹ ɧɟɮɬɶ, ɬɹɠɟɥɵɣ ɧɟɮɬɹɧɨɣ ɨɫɬɚɬɨɤ, ɦɚɡɭɬ, 

ɫɬɪɭɤɬɭɪɧɨ-ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɝɚɡɢɮɢɤɚɰɢɹ. 

  



Preparation of Oil Shale and Oil Residue Blend for Gasification  

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

The results of experimental studies on preparation of oil shale and oil residue blend for gasification to 

produce synthesis gas of the desired composition are reported. The feasibility of preparation of stable oil 

shale suspension in aqueous emulsion of high-viscosity residual fuel oil having structural-rheological 

characteristics that ensure unhindered pumping of gasification feedstock through the gas generator nozzle 

and uniform distribution in the combustion chamber is shown.  

Key words: oil shale, high-viscosity oil, heavy oil residue, residual fuel oil, structural-rheological 

characteristics, gasification 

 

 

Вɥɢɹɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɢɫɩɵɬɚɧɢɹ ɧɚ ɤɨɪɪɨɡɢɨɧɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɚɜɢɚɰɢɨɧɧɵɯ ɬɨɩɥɢɜ ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ ɰɜɟɬɧɵɦ ɦɟɬɚɥɥɚɦ ɜ ɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ  

ɇ. Ɇ. Ʌɢɯɬɟɪɨɜɚ, Ʉ. ȼ. ɒɚɬɚɥɨɜ, ȼ. ȼ. ɋɭɡɢɤɨɜ, ɂ. Ɇ. ɇɢɤɢɬɢɧ  

E-mail: alyamurashkina@gmail.com  

ɉɨɥɭɱɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɨ ɜɥɢɹɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɢɫɩɵɬɚɧɢɹ ɚɜɢɚɰɢɨɧɧɵɯ 

ɬɨɩɥɢɜ ɧɚ ɭɫɬɚɧɨɜɤɟ ɐɂɌɈ-Ɇ ɧɚ ɤɨɪɪɨɡɢɨɧɧɭɸ ɚɝɪɟɫɫɢɜɧɨɫɬɶ ɬɨɩɥɢɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɟɞɢ ɢ 

ɛɪɨɧɡɟ ȼȻ-23 ɇɐ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɤɨɪɪɨɡɢɨɧɧɚɹ ɚɝɪɟɫɫɢɜɧɨɫɬɶ ɬɨɩɥɢɜ ɜɨɡɪɚɫɬɚɟɬ ɜ ɞɢɧɚɦɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɹɯ. ɋɧɢɠɟɧɢɟ ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɢ ɬɨɩɥɢɜɚ ɭɦɟɧɶɲɚɟɬ ɤɨɪɪɨɡɢɨɧɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɬɨɩɥɢɜɚ ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ ɰɜɟɬɧɵɦ ɦɟɬɚɥɥɚɦ. ɉɪɢɫɭɬɫɬɜɢɟ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɭɯɭɞɲɚɟɬ ɬɟɪɦɨɨɤɢɫɥɢɬɟɥɶɧɭɸ 

ɫɬɚɛɢɥɶɧɨɫɬɶ ɬɨɩɥɢɜɚ ɜ 3 ɪɚɡɚ. Ɉɬɦɟɱɟɧɨ, ɱɬɨ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 150°ɋ ɤɨɪɪɨɡɢɨɧɧɵɟ ɩɨɬɟɪɢ ɦɟɞɢ 

ɦɚɤɫɢɦɚɥɶɧɵ. ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɩɥɢɜɚ ɨɬ 130 ɞɨ 170°ɋ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ 

ɤɨɪɪɨɡɢɨɧɧɨɣ ɚɝɪɟɫɫɢɜɧɨɫɬɢ ɚɜɢɚɰɢɨɧɧɵɯ ɬɨɩɥɢɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɛɪɨɧɡɟ ȼȻ-23 ɇɐ.  

Ключевые слова: ɤɨɪɪɨɡɢɹ, ɦɟɞɶ, ɛɪɨɧɡɚ, ɬɟɪɦɨɨɤɢɫɥɢɬɟɥɶɧɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ, ɚɜɢɚɰɢɨɧɧɨɟ 

ɬɨɩɥɢɜɨ, ɞɢɧɚɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. 

 

Influence of Test Parameters on Corrosive Effect of Aviation Fuels on Nonferrous Metals under 

Dynamic Conditions  

N. M. Likhterova, K. V. Shatalov, V. V. Suzikov, and I. M. Nikitin.  

Experimental data are obtained to show the influence of parameters of aviation fuel test by a TsITI-M 

device on the corrosive effect of the fuels on copper and VB-23-NTs bronze. It is shown that corrosivity 

of fuels increases under dynamic conditions. Reduced fuel flow rate reduces the corrosive effect of the 

fuel on nonferrous metals. Presence of nonferrous metals reduces thermo-oxidative stability of the fuel 

ЭСrООПШХН. IЭ Тs ТЧНТМКЭОН ЭСКЭ ЭСО МШrrШsТШЧ ХШss ШП МШppОr Тs ЦКбТЦЮЦ КЭ 150°C. EХОЯКЭТШЧ ШП ПЮОХ 

ЭОЦpОrКЭЮrО ПrШЦ 130 ЭШ 170°C rОНЮМОs ЭСО МШrrosive effect of the fuel on VB-23 NTs bronze.  

Key words: corrosion, copper, bronze, thermo-oxidative stability, aviation fuel, dynamic conditions. 

 

 



ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɜɪɟɦɟɧɧɨɣ ɢɡɨɥɹɰɢɢ ɬɪɟɳɢɧɨɜɚɬɵɯ ɤɨɥɥɟɤɬɨɪɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɨɫɚɞɤɨɨɛɪɚɡɭɸɳɢɯ ɜɟɳɟɫɬɜ 

ɑɠɚɧ ɏɚɨ, Ʌɸ ɘɚɧ, Ʌɢ Ʉɚɣ 

E-mail: cdutzhh08@163.com  

ɉɨɝɥɨɳɟɧɢɟ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ, ɜɨɡɧɢɤɚɸɳɟɟ ɜ ɬɪɟɳɢɧɨɜɚɬɵɯ ɤɨɥɥɟɤɬɨɪɚɯ, ɩɪɟɩɹɬɫɬɜɭɟɬ 

ɩɪɨɰɟɫɫɭ ɛɭɪɟɧɢɹ ɢ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɩɥɚɫɬɚ. Ɋɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ 

ɬɟɯɧɨɥɨɝɢɹ ɜɪɟɦɟɧɧɨɣ ɢɡɨɥɹɰɢɢ ɬɪɟɳɢɧɨɜɚɬɵɯ ɤɨɥɥɟɤɬɨɪɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɫɚɞɤɨɨɛɪɚɡɭɸɳɢɯ 

ɜɟɳɟɫɬɜ ɢ ɦɟɬɨɞɚ ɤɨɥɶɦɚɬɚɰɢɢ ɬɪɟɳɢɧ, ɫɨɱɟɬɚɸɳɟɝɨ ɜ ɫɟɛɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɯɢɦɢɱɟɫɤɢɯ ɢ 

ɮɢɡɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɨɰɟɫɫ ɡɚɤɭɩɨɪɢɜɚɧɢɹ ɬɪɟɳɢɧ ɩɪɨɬɟɤɚɟɬ ɫ 

ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ, ɫɪɟɞɧɹɹ ɫɬɟɩɟɧɶ ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 96,14%. ɍɫɬɚɧɨɜɥɟɧɨ, 

ɱɬɨ ɡɨɧɚ ɡɚɤɭɩɨɪɢɜɚɧɢɹ ɫɩɨɫɨɛɧɚ ɜɵɞɟɪɠɢɜɚɬɶ ɞɚɜɥɟɧɢɟ ɛɨɥɟɟ 6 Ɇɉɚ. ɍɞɚɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ 

ɢɡɨɥɹɰɢɢ ɬɚɤɠɟ ɩɪɨɬɟɤɚɟɬ ɛɵɫɬɪɨ ɢ ɷɮɮɟɤɬɢɜɧɨ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɰɟɫɫ ɧɟ ɨɤɚɡɵɜɚɟɬ 

ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɤɨɥɥɟɤɬɨɪ.  

Ключевые слова: ɬɪɟɳɢɧɨɜɚɬɵɟ ɩɨɪɨɞɵ, ɜɪɟɦɟɧɧɚɹ ɢɡɨɥɹɰɢɹ, ɯɢɦɢɱɟɫɤɚɹ ɢɡɨɥɹɰɢɹ, ɮɢɡɢɱɟɫɤɚɹ 

ɢɡɨɥɹɰɢɹ, ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɟ, ɜɪɟɦɟɧɧɚɹ ɢɡɨɥɹɰɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ. 

 

Research on Temporary Sealing of Fractured Reservoirs Using Scaling Agents  

Zhang Hao, Lu Yuan, Li Kai 

Loss of drilling fluid in fractured reservoirs impedes drilling operation and may cause great damage to 

reservoirs. A new technique has been developed for temporary scaling (sediment forming) sealing 

protection of fractured reservoirs that combines the advantages of chemical, bridge, and shield sealing 

methods. Laboratory results indicated that plugging effect of scale forming agent is excellent with an 

average scaling rate of 96.14%, bridging fiber materials have good capacity for absorption on scaling 

products, which facilitates aggregation of scaling products, plugging zone can withstand up to 6 MPa 

pressure, and sealing product erosion rate is great, averaging 95.48%, which can reduce the damaging 

effect of plug removing agents on reservoirs.  

Key words: fractured formation, temporary sealing, chemical sealing, bridge sealing, shield sealing, 

temporary sealing by scaling. 
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ɉɪɟɞɫɬɚɜɥɟɧɚ ɬɢɩɢɡɚɰɢɹ ɬɪɭɞɧɨɢɡɜɥɟɤɚɟɦɵɯ ɧɟɮɬɟɣ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɢ ɨɛɨɛɳɟɧɢɹ 

ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ. ɉɪɟɞɥɨɠɟɧ ɢɧɞɟɤɫ ɤɚɱɟɫɬɜɚ ɧɟɮɬɟɣ, ɩɨɡɜɨɥɹɸɳɢɣ ɢɫɫɥɟɞɨɜɚɬɶ 

ɨɫɨɛɟɧɧɨɫɬɢ ɬɪɭɞɧɨɢɡɜɥɟɤɚɟɦɵɯ ɡɚɩɚɫɨɜ ɧɟɮɬɢ. ɉɪɟɞɫɬɚɜɥɟɧɚ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɬɢɩɨɜ 

ɬɪɭɞɧɨɢɡɜɥɟɤɚɟɦɵɯ ɧɟɮɬɟɣ ɩɨ ɢɧɞɟɤɫɭ ɤɚɱɟɫɬɜɚ ɫ ɜɵɞɟɥɟɧɢɟɦ ɬɪɟɯ ɤɥɚɫɫɨɜ: ɧɟɮɬɢ ɧɢɡɤɨɝɨ, 

ɫɪɟɞɧɟɝɨ ɢ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ. ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɨ 18000 ɨɛɪɚɡɰɚɯ ɧɟɮɬɟɣ ɫ ɚɧɨɦɚɥɶɧɵɦɢ 



ɫɜɨɣɫɬɜɚɦɢ ɢ 9000 ɨɛɪɚɡɰɚɯ ɧɟɮɬɟɣ ɫɨ ɫɥɨɠɧɵɦɢ ɭɫɥɨɜɢɹɯ ɡɚɥɟɝɚɧɢɹ ɨɩɪɟɞɟɥɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɬɪɭɞɧɨɢɡɜɥɟɤɚɟɦɵɯ ɧɟɮɬɟɣ ɧɢɡɤɨɝɨ, ɫɪɟɞɧɟɝɨ ɢ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ. 

ɉɪɟɞɥɨɠɟɧɚ ɧɚɢɛɨɥɟɟ ɩɨɥɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɧɟɮɬɟɣ ɩɨ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, 

ɭɱɢɬɵɜɚɸɳɚɹ ɩɥɨɬɧɨɫɬɶ, ɜɹɡɤɨɫɬɶ, ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, ɫɦɨɥ, ɚɫɮɚɥɶɬɟɧɨɜ, ɬɜɟɪɞɵɯ ɩɚɪɚɮɢɧɨɜ, 

ɜɚɧɚɞɢɹ, ɧɢɤɟɥɹ, ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ, ɝɚɡɨɧɚɫɵɳɟɧɧɨɫɬɶ ɧɟɮɬɢ ɢ ɞɪ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɝɭɬ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɨɩɬɢɦɢɡɚɰɢɢ ɦɚɪɲɪɭɬɨɜ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɧɟɮɬɟɣ ɫ 

ɚɧɨɦɚɥɶɧɵɦɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɬɪɭɞɧɨɢɡɜɥɟɤɚɟɦɵɟ ɧɟɮɬɢ, 

ɢɧɞɟɤɫ ɤɚɱɟɫɬɜɚ ɧɟɮɬɢ, ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɧɟɮɬɟɣ, ɤɥɚɫɫɵ ɤɚɱɟɫɬɜɚ ɧɟɮɬɢ, ɧɟɮɬɢ ɫ ɚɧɨɦɚɥɶɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ. 

 

Classification of Poorly Recoverable Oils and Analyis of Their Quality Characteristics 

I. G. Yashchenko and Yu. M. Polishchuk 

Poorly recoverable oils are typified on the basis of analysis and generalization of the published data. An 

oil quality index that allows investigation of the characteristics of poorly recoverable oil reserves is 

proposed. Types of poorly recoverable oils are classified in terms of quality index into three classes, 

namely, low-, medium-, and high-quality oils. The peculiarities of physicochemical properties of poorly 

recoverable low-, medium-, and high-quality oils are determined by analyzing data on 18,000 specimens 

of oils having anomalous properties and 9000 specimens of oils bedded under complex conditions. A 

comprehensive classification of oils based on physicochemical properties is proposed, taking account of 

the density, viscosity, sulfur, resin, asphaltene, solid paraffin, vanadium, nickel, and light fraction content, 

gas saturation of the oil, etc. The investigation results can be used for optimizing the routes of 

transporting oils having anomalous physicochemical properties through pipelines.  

Key words: poorly recoverable oils, oil quality index, oil classification, oil quality classes, oils 

anomalous properties. 


