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Кɚɬɚɥɢɬɢɱɟɫɤɨɟ ɝɢɞɪɨɨɠɢɠɟɧɢɟ ɫɚɩɪɨɩɟɥɟɣ 

Ɉ. И. Ʉɪɢɜɨɧɨɫ, ȿ. ɇ. Ɍɟɪɟɯɨɜɚ, Ƚ. ȼ. ɉɥɚɤɫɢɧ, Ⱥ. ȼ. Ʌɚɜɪɟɧɨɜ 

E-mail: oksana@ihcp.ru 

Иɫɫɥɟɞɨɜɚɧ ɩɪɨɰɟɫɫ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɝɢɞɪɨɨɠɢɠɟɧɢɹ ɫɚɩɪɨɩɟɥɟɣ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ 

ɫɨɞɟɪɠɚɧɢɟɦ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɝɟɬɟɪɨɚɬɨɦɨɜ, ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 

Fe2O3–Al2O3–SiO2, (Co/Mo)Al2O3 ɢ (Fe/Ni)Al2O3. ɍɫɬɚɧɨɜɥɟɧɵ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, 

ɫɜɹɡɵɜɚɸɳɢɟ ɜɵɯɨɞ ɢ ɫɨɫɬɚɜ ɩɪɨɞɭɤɬɨɜ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɪɨɰɟɫɫɚ, ɩɪɢɪɨɞɨɣ ɫɚɩɪɨɩɟɥɹ ɢ 

ɤɚɬɚɥɢɡɚɬɨɪɚ. Ɉɩɪɟɞɟɥɟɧ ɪɟɠɢɦ ɩɪɨɰɟɫɫɚ (ɤɚɬɚɥɢɡɚɬɨɪ (Co/Mo)Al2O3, ɬɟɦɩɟɪɚɬɭɪɚ 450°ɋ, 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɚɤɰɢɢ 1 ɱ, ɩɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ 6 Ɇɉɚ), 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɯɨɞ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ — 53% ɢ ɦɚɤɫɢɦɚɥɶɧɭɸ 

ɫɬɟɩɟɧɶ ɩɪɟɜɪɚɳɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɣ ɦɚɫɫɵ ɫɚɩɪɨɩɟɥɹ — 74%. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɠɢɞɤɢɟ 

ɩɪɨɞɭɤɬɵ ɞɟɫɬɪɭɤɰɢɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɫɚɩɪɨɩɟɥɹ ɫɨɞɟɪɠɚɬ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ 

ɩɪɟɞɟɥɶɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɋ8−ɋ29. ȼ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɭɬɫɬɜɭɸɬ 

ɚɪɨɦɚɬɢɱɟɫɤɢɟ, ɧɚɮɬɟɧɨɜɵɟ, ɤɢɫɥɨɪɨɞ- ɢ ɚɡɨɬɫɨɞɟɪɠɚɳɢɟ ɫɨɟɞɢɧɟɧɢɹ. ɉɪɟɞɥɨɠɟɧɚ ɫɯɟɦɚ 

ɩɪɟɜɪɚɳɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɣ ɦɚɫɫɵ ɫɚɩɪɨɩɟɥɟɣ ɜ ɩɪɨɰɟɫɫɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɝɢɞɪɨɨɠɢɠɟɧɢɹ.  

Ключевые слова: ɝɢɞɪɨɨɠɢɠɟɧɢɟ, ɫɚɩɪɨɩɟɥɶ, ɛɢɨɧɟɮɬɶ, ɚɥɶɬɟɪɧɚɬɢɜɧɨɟ ɫɵɪɶɟ. 

 

Catalytic hydroliquefaction of sapropels 

O. I. Krivonos, E. N. Terekhova, G. V. Plaksin, and A. V. Lavrenov 

Catalytic hydroliquefaction of sapropels differing in organic matter and heteroatom contents in 

the presence of Fe2O3Al2O3SiO2, Co/MoAl2O3, and Fe/NiAl2O3 catalysts is studied.  The 

process conditions (Co/MoAl2O3 catalyst, temperature 450C, reaction time 1 h, and partial 

hydrogen pressure 6 MPa) that yield maximum liquid products (53%) and convert organic matter 

of sapropels maximally (74%) are determined.  It is shown that liquid products of sapropel 

organic matter degradation contain essentially C8-C29 saturated hydrocarbons and aromatic, 

naphthenic, and oxygen- and nitrogen-bearing compounds in much smaller quantities.  A scheme 

is proposed for catalytic hydroliquefaction of the organic matter of sapropels. 

Keywords: hydroliquefaction, sapropel, bio-oil, alternative feedstock.  

 

 

 

 



ɉɨɥɭɱɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ ɢɡ ɫɢɧɬɟɡ-ɝɚɡɚ ɝɚɡɢɮɢɤɚɰɢɢ ɝɨɪɸɱɢɯ ɫɥɚɧɰɟɜ  

Ɉ. ɘ. ɉɨɥɟɬɚɟɜɚ, Ⱦ. ɀ. Ʌɚɬɵɩɨɜɚ, ɗ. Ɇ. Ɇɨɜɫɭɦ-ɡɚɞɟ 

E-mail: ol612@mail.ru 

ɇɚ ɤɨɛɚɥɶɬɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɩɪɨɜɟɞɟɧ ɫɢɧɬɟɡ Ɏɢɲɟɪɚ–Ɍɪɨɩɲɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɦɨɞɟɥɶɧɨɝɨ ɝɚɡɚ ɝɚɡɢɮɢɤɚɰɢɢ ɝɨɪɸɱɢɯ ɫɥɚɧɰɟɜ. ɇɚ ɩɪɢɦɟɪɟ ɦɨɞɟɥɶɧɨɣ ɫɦɟɫɢ (CO + CO2 + 

H2 + N2) ɩɪɨɞɭɤɬɨɜ ɝɚɡɢɮɢɤɚɰɢɢ Ʌɟɧɢɧɝɪɚɞɫɤɨɝɨ ɢ Ʉɚɲɩɢɪɫɤɨɝɨ ɫɥɚɧɰɟɜ ɩɨɤɚɡɚɧɚ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɲɢɪɨɤɨɣ ɭɝɥɟɜɨɞɨɪɨɞɧɨɣ ɮɪɚɤɰɢɢ ɧɚ ɤɨɛɚɥɶɬɨɜɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ. 

Иɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɫɨɫɬɚɜɚ ɫɢɧɬɟɡ-ɝɚɡɚ, ɬɢɩɚ ɧɨɫɢɬɟɥɹ ɢ ɩɪɨɦɨɬɨɪɚ, ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ, 

ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɫɵɪɶɹ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɤɨɧɜɟɪɫɢɸ ɨɤɫɢɞɚ 

ɭɝɥɟɪɨɞɚ, ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɢ ɜɵɯɨɞ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ. Ⱦɨɫɬɢɝɚɟɬɫɹ ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɩɨ 

ɠɢɞɤɢɦ ɭɝɥɟɜɨɞɨɪɨɞɚɦ ɞɨ 88,7% ɩɪɢ ɧɢɡɤɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɨ ɦɟɬɚɧɭ (3,3%). 

ɉɨɥɭɱɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɟɥɢɱɢɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɪɨɫɬɚ ɰɟɩɢ ɞɨ 0,87. 

 Ключевые слова: ɫɢɧɬɟɡ-ɝɚɡ, ɫɢɧɬɟɡ Ɏɢɲɟɪɚ–Ɍɪɨɩɲɚ, ɩɪɨɦɨɬɨɪ, ɝɨɪɸɱɢɣ ɫɥɚɧɟɰ. 

 

Hydrocarbon fuels from oil shale gasification synthesis gas 

O. Yu. Poletaeva, D. Zh. LКЭвpШЯК, КЧН л. M. MШЯsЮЦ-zade 

Fischer-Tropsch synthesis is carried out over cobalt catalysts using model oil shale gasification 

gas.  It is demonstrated by example of model mixtures (CO + CO2 + H2 + N2) of Leningrad and 

Kashpir oil shale gasification products that a wide hydrocarbon fraction can be obtained over 

cobalt catalyst.  The effect of synthesis gas composition, carrier and promoter type, temperature, 

pressure, and volume stock feed rate on the catalyst efficiency, carbon monoxide conversion, and 

selectivity and yield of liquid products is studied.  A liquid hydrocarbon selectivity of up to 

88.7% is achieved at low methane selectivity (3.3%).  The obtained hydrocarbons are 

characterized by a chain growth probability of up to 0.87. 

Keywords: synthesis gas, Fischer-Tropsch synthesis, promoter, oil shale. 
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Ɉɛɫɥɟɞɨɜɚɧɨ 13 ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɵɯ ɤɨɥɨɧɧ ɫ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ 

ɬɚɪɟɥɶɱɚɬɵɦɢ ɤɨɧɬɚɤɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (S-ɨɛɪɚɡɧɵɦɢ ɤɥɚɩɚɧɧɵɦɢ, ɩɪɹɦɨɬɨɱɧɵɦɢ 

ɤɥɚɩɚɧɧɵɦɢ, ɠɟɥɨɛɱɚɬɵɦɢ, ɤɥɚɩɚɧɧɵɦɢ ɮɢɪɦɵ «Ƚɥɢɬɱ») ɢ 11 ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɵɯ ɤɨɥɨɧɧ ɫ ɪɚɡɧɵɦɢ ɩɟɪɟɤɪɟɫɬɧɨɬɨɱɧɵɦɢ ɧɚɫɚɞɨɱɧɵɦɢ ɤɨɧɬɚɤɬɧɵɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɨɬɝɨɧɧɵɯ ɱɚɫɬɹɯ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɵɯ ɤɨɥɨɧɧ ɤɨɷɮɮɢɰɢɟɧɬ 

ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɨɧɬɚɤɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɢɠɟ, ɱɟɦ ɜ 

ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɯ ɱɚɫɬɹɯ. Ⱥɧɚɥɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɢɮɮɭɡɢɢ ɪɚɡɞɟɥɹɟɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ 

ɩɚɪɨɜɨɣ ɢ ɠɢɞɤɨɣ ɮɚɡɚɯ ɧɚ ɤɨɧɬɚɤɬɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ 

ɞɢɮɮɭɡɢɢ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɩɚɪɨɜɨɣ ɮɚɡɟ ɭɦɟɧɶɲɚɟɬɫɹ ɨɬ ɜɟɪɯɚ ɤɨɥɨɧɧɵ ɤ ɟɟ ɧɢɡɭ ɩɨ ɦɟɪɟ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɜɵɫɨɤɨɤɢɩɹɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɦɚɫɫɵ 

ɜɟɳɟɫɬɜɚ, ɩɟɪɟɧɨɫɢɦɨɣ ɢɡ ɨɞɧɨɣ ɮɚɡɵ ɜ ɞɪɭɝɭɸ ɧɚ ɤɨɧɬɚɤɬɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɜ ɨɬɝɨɧɧɨɣ 

ɱɚɫɬɢ ɤɨɥɨɧɧɵ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɤ ɫɧɢɠɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ɤɨɧɬɚɤɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ ɷɬɨɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ 

ɤɨɥɨɧɧɟ ɢ ɩɟɪɟɩɚɞɚ ɬɟɦɩɟɪɚɬɭɪ ɩɨ ɜɵɫɨɬɟ ɤɨɥɨɧɧɵ ɩɪɢɜɨɞɢɬ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ 

ɫɧɢɠɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɬɚɤɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɨɬɝɨɧɧɨɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ.  

Ключевые слова: ɪɟɤɬɢɮɢɤɚɰɢɹ, ɞɢɮɮɭɡɢɹ ɜ ɝɚɡɚɯ, ɞɢɮɮɭɡɢɹ ɜ ɠɢɞɤɨɫɬɹɯ, ɤɨɧɬɚɤɬɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ.  

 

Effect of diffusion on efficiency of fractionating tower contact devices 

N. A. Samoilov and S. K. Churakova 

A study has been made of 13 industrial fractionating towers having a variety of plate contact 

devices (S-valve, straight-through valve, rectangular cap, and valve devices made by Glitsch) 

and 11 industrial fractionating towers having a variety of cross-flow packing contact devices.  It 

is demonstrated that the efficiency of contact devices of various designs is less in the stripping 

sections of the fractionating towers than in the concentrating sections.  Analysis of the 

mechanisms of diffusion of fractionated components in vapor and liquid phases in contact 

devices shows that the diffusion coefficient in the vapor phase decreases from the top to the 

bottom of the tower as the concentration of high-boiling components increases.  This reduces 

mass transfer from one phase to another in the contact device in the stripping section of the tower 

and, as a result, reduces the efficiency of the contact device in this section of the tower.  It is 

shown that elevation of pressure in the tower and increased temperature gradient across the 

tower height cause further decline of the contact device efficiency in the stripping section of the 

tower. 

Keywords: Fractionation, diffusion in gases, diffusion in liquids, contact device, efficiency. 
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Иɫɫɥɟɞɨɜɚɧ ɩɪɨɰɟɫɫ ɞɟɚɪɨɦɚɬɢɡɚɰɢɢ ɛɟɧɡɢɧɚ ɚɥɤɢɥɢɪɨɜɚɧɢɟɦ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɰɟɨɥɢɬɨɜ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟɦ ɚɥɤɢɥɚɬɚ ɧɚ ɞɟɚɪɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɛɟɧɡɢɧ ɢ 

ɤɨɧɰɟɧɬɪɚɬ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɉɨɤɚɡɚɧɚ ɪɨɥɶ ɤɢɫɥɨɬɧɵɯ ɰɟɧɬɪɨɜ 

ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɪɟɚɤɰɢɣ ɚɥɤɢɥɢɪɨɜɚɧɢɹ.  ɉɪɢ ɦɚɫɫɨɜɨɦ ɨɬɧɨɲɟɧɢɢ 

ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɫɵɪɶɹ : ɫɬɢɪɨɥ, ɪɚɜɧɨɦ 1:1, ɫɨɞɟɪɠɚɧɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɛɟɧɡɢɧɟ ɫɧɢɠɚɟɬɫɹ ɫ 22,58 ɞɨ 6,51% ɦɚɫ. ɩɪɢ ɩɨɥɧɨɦ ɩɪɟɜɪɚɳɟɧɢɢ 

ɫɬɢɪɨɥɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɸɬ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɣ ɤɨɦɩɨɧɟɧɬ ɛɟɧɡɢɧɚ ɢ ɩɪɨɞɭɤɬ 

ɚɥɤɢɥɢɪɨɜɚɧɢɹ — ɮɟɧɢɥɚɪɢɥɷɬɚɧɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ 

ɠɢɞɤɨɫɬɢ. 

Ключевые слова: ɰɟɨɥɢɬ, ɛɟɧɡɢɧ, ɞɟɚɪɨɦɚɬɢɡɚɰɢɹ, н-ɞɟɰɟɧ, ɫɬɢɪɨɥ. 

  

Dearomatization of motor oils by alkylation over zeolite catalysts  

N. A. Salimova, S. G. Amirov, and S. S. Ismailova 

Gasoline dearomatization by alkylation in the presence of zeolites and subsequent fractionation 

of the alkylate into dearomatized gasoline and aromatic hydrocarbon concentrate is studied.  It is 

shown that acid centers of the catalyst play a part in the alkylation reactions.  At 1:1 feedstock 

aromatic hydrocarbon:styrene weight ratio the aromatic hydrocarbon content in the gasoline falls 

from 22.58 to 6.51 wt. % upon complete conversion of styrene.  As a result, environment-

friendly gasoline component and the alkylation products phenyl arylethanes, which can be used 

as dielectric liquids, are obtained. 

Keywords: zeolite, gasoline, dearomatization, n-decene, styrene. 

 

 

Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ ɨɛɟɫɫɟɪɢɜɚɧɢɹ ɩɪɹɦɨɝɨɧɧɨɝɨ ɦɚɡɭɬɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɡɨɧɢɪɨɜɚɧɧɨɝɨ ɜɨɡɞɭɯɚ. 

Ⱥ. Ⱥ. Ʉɚɡɚɤɨɜ, Ƚ. ȼ. Ɍɚɪɚɤɚɧɨɜ, ɇ. Ƚ. Иɨɧɨɜ 

E-mail: g.tarakanov@astu.org 

Ɋɚɫɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ ɜ ɦɚɡɭɬɟ ɚɫɬɪɚɯɚɧɫɤɨɝɨ ɝɚɡɨɜɨɝɨ 

ɤɨɧɞɟɧɫɚɬɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ ɨɛɟɫɫɟɪɢɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɡɨɧɢɪɨɜɚɧɧɨɝɨ 



ɜɨɡɞɭɯɚ. Ɉɩɪɟɞɟɥɟɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɨɤɢɫɥɟɧɢɹ ɨɡɨɧɨɦ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ 

ɨɤɢɫɥɟɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫɟɪɵ. ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɦɚɡɭɬɟ ɦɨɠɟɬ ɛɵɬɶ ɫɧɢɠɟɧɨ ɫ 2,86 ɞɨ 

0,48% ɦɚɫ., ɩɪɢ ɷɬɨɦ ɢɡ ɦɚɡɭɬɚ ɩɨɥɧɨɫɬɶɸ ɭɞɚɥɹɟɬɫɹ ɫɟɪɨɜɨɞɨɪɨɞ ɢ ɩɨɜɵɲɚɟɬɫɹ ɬɟɩɥɨɬɚ 

ɫɝɨɪɚɧɢɹ. 

Ключевые слова: ɨɡɨɧɢɪɨɜɚɧɧɵɣ ɜɨɡɞɭɯ, ɫɭɥɶɮɨɤɫɢɞɵ, ɫɭɥɶɮɨɧɵ, ɨɤɢɫɥɢɬɟɥɶɧɨɟ 

ɨɛɟɫɫɟɪɢɜɚɧɢɟ. 

 

Mechanisms of oxidative desulfurization of straight-run residual fuel oil using ozonized air 

A. A. Kazakov, G. V. Tarakanov, and N. G. Ionov 

The possibility of reducing sulfur content of Astrakhan gas condensate in residual fuel oil by 

oxidative desulfurization using ozonized air is examined.  The optimal conditions for oxidizing 

with ozone and for thermal decomposition of oxidized sulfur compounds are determined.  The 

sulfur content in residual fuel oil can be reduced from 2.86 to 0.48 wt. %, whereupon hydrogen 

sulfide is removed completely from the residual fuel oil and the combustion heat increases. 

Keywords: ozonized air, sulfoxides, sulfones, oxidative desulfurization. 

 

 

Ɉɰɟɧɤɚ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɛɟɧɡɢɧɚ — ɪɚɫɬɜɨɪɢɬɟɥɹ ɪɟɡɢɧɵ 

Ɉ. Ɇ. Ƚɨɪɟɥɨɜɚ, Ʌ. Ɏ. Ʉɨɦɚɪɨɜɚ 
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ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɚɜɚ ɝɚɡɨɜɵɯ ɤɨɧɞɟɧɫɚɬɨɜ ɍɪɟɧɝɨɣɫɤɨɝɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢ ɠɢɞɤɨɝɨ ɩɪɨɞɭɤɬɚ ɩɢɪɨɥɢɡɚ ɛɭɪɨɝɨ ɭɝɥɹ Ɇɭɧɚɣɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

Ⱥɥɬɚɣɫɤɨɝɨ ɤɪɚɹ ɫ ɰɟɥɶɸ ɩɨɞɛɨɪɚ ɫɵɪɶɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɟɧɡɢɧɚ-ɪɚɫɬɜɨɪɢɬɟɥɹ ɪɟɡɢɧɵ 

(ɧɟɮɪɚɫ ɋ2 80/120, ɛɟɧɡɢɧ-«ɤɚɥɨɲɚ») ɫ ɧɚɢɛɨɥɶɲɢɦ ɜɵɯɨɞɨɦ. ɉɪɨɜɟɞɟɧɨ 

ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɧɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ ɢɡɭɱɚɟɦɨɝɨ ɫɵɪɶɹ. Ⱦɥɹ 

ɮɪɚɤɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨ ɞɢɚɩɚɡɨɧɭ ɬɟɦɩɟɪɚɬɭɪ ɤɢɩɟɧɢɹ ɧɟɮɪɚɫɭ ɋ2 80/120, 

ɨɩɪɟɞɟɥɟɧ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɫɨɫɬɚɜ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ Ɍɍ 38.401-67-108–92. ɉɪɟɞɥɨɠɟɧ 

ɫɩɨɫɨɛ ɭɞɚɥɟɧɢɹ ɧɟɩɪɟɞɟɥɶɧɵɯ ɢ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢɡ ɮɪɚɤɰɢɢ ɧɟɮɪɚɫɚ ɋ2 

80/120, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɞɢɧɚɦɢɱɟɫɤɨɣ ɚɞɫɨɪɛɰɢɢ ɧɚ ɫɢɥɢɤɚɝɟɥɟ.  

Ключевые слова: ɝɚɡɨɜɵɣ ɤɨɧɞɟɧɫɚɬ, ɛɭɪɵɣ ɭɝɨɥɶ, ɫɢɧɬɟɬɢɱɟɫɤɨɟ ɠɢɞɤɨɟ ɬɨɩɥɢɜɨ, 

ɛɟɧɡɢɧ-«ɤɚɥɨɲɚ», ɧɟɮɪɚɫ ɋ2 80/120. 

 



Appraisal of feasibility of use of various types of hydrocarbon stocks for producing benzine 

rubber solvent 

O. M. Gorelova and L. F. Komarova 

This paper reports the results of study of composition of gas condensates of Urengoi field and 

liquid products of pyrolysis of Muna brown coal of the Altai Region for selecting a feedstock for 

producing rubber solvent (Nefras C2 80/120, Kalosha rubber solvent) with maximum yield,  The 

studied feedstock is fractionated in a laboratory distillation column.  For the fraction 

corresponding to the Nefras CS2 80/120 boiling point range, the hydrocarbon composition is 

determined in compliance with TU 38.401-67-10892 specifications.  A method is proposed for 

removing unsaturated and aromatic hydrocarbons from the Nefras C2 80/120 fraction, which 

consists in dynamic adsorption on silica gel. 

Keywords: gas condensate, brown coal, synthetic liquid fuel, Kalosha rubber solvent, Nefras C2 

80/120. 

 

 

ɂɧɝɢɛɢɪɨɜɚɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɝɚɡɨɜɵɯ ɝɢɞɪɚɬɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɤɨɦɩɨɡɢɰɢɟɣ ɩɨɥɢɦɟɪ 

+ ɦɨɧɨɷɬɢɥɟɧɝɥɢɤɨɥɶ 
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Иɫɫɥɟɞɨɜɚɧɨ ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɚ ɦɟɬɚɧɚ Ʉɋ-I ɢ ɝɢɞɪɚɬɚ ɦɟɬɚɧ-

ɩɪɨɩɚɧɨɜɨɣ ɫɦɟɫɢ 4,34% ɋ3ɇ8 + 95,66% ɋɇ4 (% ɦɨɥ.) Ʉɋ-II ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ 

ɤɨɦɩɨɡɢɰɢɟɣ — 0,5% ɤɢɧɟɬɢɱɟɫɤɢɣ ɢɧɝɢɛɢɬɨɪ + 20,8% ɦɨɧɨɷɬɢɥɟɧɝɥɢɤɨɥɶ (ɆɗȽ ɢɥɢ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ ɢɧɝɢɛɢɬɨɪ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɢ ɦɟɬɨɞɚ 

ɨɯɥɚɠɞɟɧɢɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ 2°ɋ/ɱ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɢɧɟɪɝɟɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 

ɭɜɟɥɢɱɟɧɢɹ ɢɧɝɢɛɢɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɥɢɦɟɪɧɨɝɨ ɄИȽ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 20,8% ɆɗȽ 

ɧɚɛɥɸɞɚɟɬɫɹ, ɤɚɤ ɩɪɢ ɢɧɝɢɛɢɪɨɜɚɧɢɢ ɝɢɞɪɚɬɚ ɦɟɬɚɧɚ, ɬɚɤ ɢ ɩɪɢ ɢɧɝɢɛɢɪɨɜɚɧɢɢ 

ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɦɟɬɚɧ-ɩɪɨɩɚɧɨɜɨɣ ɫɦɟɫɢ. ɋɢɧɟɪɝɢɡɦ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɭɜɟɥɢɱɟɧɢɹ 

ɡɧɚɱɟɧɢɹ ɫɬɟɩɟɧɢ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɧɚ 2,5–3°ɋ, ɞɨɫɬɢɝɚɟɦɨɝɨ ɜ ɫɢɫɬɟɦɟ ɄИȽ + ɌИȽ ɩɟɪɟɞ 

ɧɚɱɚɥɨɦ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɢɫɬɟɦɨɣ, ɧɟ ɫɨɞɟɪɠɚɳɟɣ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɧɝɢɛɢɬɨɪɚ ɆɗȽ. ɉɨɥɭɱɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ ɨɬ 

ɫɬɟɩɟɧɢ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɩɪɢ ɢɧɝɢɛɢɪɨɜɚɧɢɢ ɝɢɞɪɚɬɚ Ʉɋ-I ɢ ɝɢɞɪɚɬɚ Ʉɋ-II 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɤɨɦɩɨɡɢɰɢɟɣ 0,5% ɄИȽ + 20,8% ɆɗȽ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɭɤɚɡɵɜɚɸɬ 



ɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɬɢɝɢɞɪɚɬɧɵɯ ɪɟɚɝɟɧɬɨɜ ɄИȽ + ɆɗȽ 

ɞɥɹ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɬɟɯɧɨɝɟɧɧɵɯ ɝɚɡɨɜɵɯ ɝɢɞɪɚɬɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ < 0°C.  

Ключевые слова: ɤɢɧɟɬɢɱɟɫɤɢɟ ɢɧɝɢɛɢɬɨɪɵ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ, ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ 

ɢɧɝɢɛɢɬɨɪɵ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ, ɷɬɢɥɟɧɝɥɢɤɨɥɶ, ɝɢɞɪɚɬ ɦɟɬɚɧɚ, ɝɢɞɪɚɬ ɦɟɬɚɧ-ɩɪɨɩɚɧɨɜɨɣ 

ɫɦɟɫɢ, ɫɬɟɩɟɧɶ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ. 

 

Inhibiting gas hydrate formation by polymermonoethylene glycol mixture 

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

Inhibition of formation of methane hydrate with cubic structure CS-I and methane-propane 

(95.66 CH4 + 4.34 C3H8 mole %) hydrate with cubic structure CS-II by isothermal method and 

method of cooling at the constant rate of 2C/h, using 0.5% of a kinetic inhibitor (KIH) + 20.8% 

of the thermodynamic inhibitor (TIH) monoethylene glycol (MEG) is studied.  It is shown that 

the synergic effect of increase in inhibiting capacity of a polymeric kinetic inhibitor (KIH) in the 

presence of 20.8% of MEG (TIH) is observed in the case of both methane hydrate and methane-

propane hydrate inhibition.  The synergy manifests itself in the form of increase in supercooling 

degree by 2.5–3C that is attained in the KIH + TIH system before the initiation of hydrate 

formation as compared to a system that contains no TIH (MEG).  The induction time is shown to 

depend on the degree of supercooling in the system while inhibiting CS-1 and CS-II hydrates 

with 0.5% KIH + 20.8% MEG.  The obtained data indicate that KIH + MEG antihydrate reagents 

can be used to inhibit formation of technogenous gas hydrates at < 0C temperatures. 

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

ethylene glycol, methane hydrate, methane-propane hydrate, supercooling degree. 
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Ɋɚɫɫɱɢɬɚɧɵ ɜɨɥɧɨɜɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɫɜɹɡɟɣ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ ɢ ɩɨɬɟɧɰɢɚɥɵ ɢɨɧɢɡɚɰɢɢ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɪɚɫɫɱɢɬɚɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɚɤɬɢɜɢɪɨɜɚɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɜɹɡɶɸ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɜɥɢɹɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 



ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ ɜɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɩɪɨɰɟɫɫɚ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

ɧɟɝɢɞɪɨɨɱɢɳɟɧɧɨɝɨ ɧɟɮɬɟɲɥɚɦɚ. ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜɩɟɪɜɵɟ ɫɨɡɞɚɧɵ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɤɚɤ ɢɧɬɟɪɩɨɥɢɪɨɜɚɬɶ, ɬɚɤ ɢ ɷɤɫɬɪɚɩɨɥɢɪɨɜɚɬɶ 

ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɧɟɮɬɟɲɥɚɦɚ 

Ключевые слова: ɬɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ, ɚɤɬɢɜɢɪɨɜɚɧɢɟ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ, ɧɟɮɬɟɲɥɚɦ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 

 

Effect of electromagnetic radiation on thermal cracking of activated oil sludge 

V. A. Vinokurov, I. M. Kolesnikov, V. I. Frolov, V. A. Lyubimenko, S. V. Lesin, and S. I. 

Kolesnikov 

The wave parameters for correlating differing nature and potential of ionization, which allow 

determination of the minimum time for activating hydrocarbons with specific bonds, are 

calculated.  The results of study of the effect of electromagnetic radiation parameters on the 

products of thermal cracking of nonhydrofined oil sludge are reported.  These results are used to 

build for the first time mathematical models that allow both interpolation and extrapolation of 

the parameters of the oil sludge thermal cracking process. 

Keywords: thermal cracking, electromagnetic radiation, activated carbon, vacuum gas oil, oil 

sludge, mathematical modeling. 

 

 

Вɥɢɹɧɢɟ ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɹ ɧɚ ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɧɢɤɟɥɶɦɨɥɢɛɞɟɧɨɜɵɯ ɛɥɨɱɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɝɢɞɪɨɨɱɢɫɬɤɢ 

ɒɢ əɧɶ, ɋɭɧɶ ɑɠɚɨɥɢɧɶ, ȼɚɧ ɏɚɣɹɧɶ, ɋɭɧ Ʌɢɰɡɭɚɧɶ  
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Ɇɟɬɨɞɨɦ ɨɫɚɠɞɟɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɵ ɩɪɟɤɭɪɫɨɪɵ ɧɢɤɟɥɶɦɨɥɢɛɞɟɧɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 

ɝɢɞɪɨɨɱɢɫɬɤɢ. Ʉɚɬɚɥɢɡɚɬɨɪɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɨɫɥɟ ɫɭɲɤɢ, ɮɨɪɦɨɜɤɢ ɢ ɩɪɨɤɚɥɢɜɚɧɢɹ. 

ȼɥɢɹɧɢɟ ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɟɣ ɧɚ ɫɬɪɭɤɬɭɪɭ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 

ɢɫɫɥɟɞɨɜɚɧɨ ɪɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɵɦ ɦɟɬɨɞɨɦ, ɦɟɬɨɞɚɦɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɚɞɫɨɪɛɰɢɢ 

ɚɡɨɬɚ ɢ ɫɤɚɧɢɪɭɸɳɟɣ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɞɨɛɚɜɥɟɧɢɟ 

ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɹ ɜɟɞɟɬ ɤ ɭɥɭɱɲɟɧɢɸ ɫɬɪɭɤɬɭɪɵ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɩɨɜɵɲɟɧɢɸ ɟɝɨ 

ɚɤɬɢɜɧɨɫɬɢ. Ɉɛɴɟɦ ɩɨɪ, ɭɞɟɥɶɧɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɪɚɡɦɟɪ ɩɨɪ ɧɟɩɪɟɪɵɜɧɨ 

ɜɨɡɪɚɫɬɚɸɬ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɞɨɛɚɜɥɹɟɦɨɝɨ ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɹ, ɚ ɞɢɫɩɟɪɫɧɨɫɬɶ ɚɤɬɢɜɧɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚ ɜɧɚɱɚɥɟ ɜɨɡɪɚɫɬɚɟɬ, ɚ ɡɚɬɟɦ ɭɦɟɧɶɲɚɟɬɫɹ.  



Ключевые слова: ɛɥɨɱɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ, ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɶ, ɝɢɞɪɨɨɱɢɫɬɤɚ, 

ɨɛɟɫɫɟɪɢɜɚɧɢɟ 

 

Effect of polyethylene glygol on preparation and performance of Ni-Mo hydrodesulfurization 

catalysts 

Yan Shi, Zhaolin Sun, Haiyan Wang, and Lijuan Song 

Ni-Mo catalyst precursors were prepared by precipitation method.  Ni-Mo bulk 

hydrodesulfurization catalysts were obtained from these precursors after proper drying, molding, 

and calcination.  The effect of polyethylene glycol (PEG) with different molecular weights and 

in various dosages on the structure and catalytic properties of these catalysts was investigated 

applying X-ray diffraction, low-temperature BET N2 adsorption analysis, and scanning electron 

microscopic methods.  It is shown that the structure, surface properties, and activity of the 

catalysts can be improved by adding PEG.  The pore volume, specific surface area, and pore size 

of the catalysts increase gradually with increasing PEG dosage, and the dispersion of the active 

ingredient increases initially and then decreases. 

Keywords: bulk catalyst, polyethylene glycol, hydrodesulfurization, activity evaluation. 

 

 

Ɋɚɫɱɟɬ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɲɥɚɦɚ ɜ 

ɤɨɥɶɰɟɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɪɢ ɪɚɫɲɢɪɤɟ ɫɬɜɨɥɚ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɫɤɜɚɠɢɧɵ 

Ʌɢɧɶ Ɍɟɰɡɸɧɶ, ȼɷɣ ɑɟɧɶɫɢɧ, ɑɠɚɧ ɐɹɧ, ɋɭɧɶ Ɍɷɧɮɟɣ 

E-mail: suntengfei7@sina.com 

ɉɪɟɞɥɨɠɟɧ ɫɩɨɫɨɛ ɪɚɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɵɛɭɪɟɧɧɨɣ ɩɨɪɨɞɵ (ɲɥɚɦɚ) ɜ ɤɨɥɶɰɟɜɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɩɥɨɬɧɨɫɬɢ (ɗɐɉ) ɩɪɢ ɛɭɪɟɧɢɢ 

ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɫɤɜɚɠɢɧɵ ɤɚɤ ɧɚ ɷɬɚɩɟ ɛɭɪɟɧɢɹ ɩɢɥɨɬɧɨɝɨ ɫɬɜɨɥɚ, ɬɚɤ ɢ ɧɚ ɷɬɚɩɟ 

ɪɚɫɲɢɪɤɢ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɛɭɪɟɧɢɟ ɩɢɥɨɬɧɨɝɨ ɫɬɜɨɥɚ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɫɲɢɪɤɨɣ ɢɦɟɟɬ 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɭɪɟɧɢɟɦ ɛɟɡ ɩɢɥɨɬɧɨɝɨ ɫɬɜɨɥɚ. ɉɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɢ, ɩɨɞɪɚɡɭɦɟɜɚɸɳɟɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɛɭɪɟɧɢɟ ɩɢɥɨɬɧɨɝɨ 

ɫɬɜɨɥɚ, ɫɧɢɠɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɲɥɚɦɚ ɜ ɤɨɥɶɰɟɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ 

ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɩɥɨɬɧɨɫɬɢ.  

Ключевые слова: ɝɥɭɛɨɤɨɜɨɞɧɨɟ ɛɭɪɟɧɢɟ, ɩɢɥɨɬɧɵɣ ɫɬɜɨɥ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɭɪɨɜɨɝɨ 

ɲɥɚɦɚ, ɪɚɫɲɢɪɤɚ ɫɬɜɨɥɚ ɫɤɜɚɠɢɧɵ, ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɰɢɪɤɭɥɹɰɢɨɧɧɚɹ ɩɥɨɬɧɨɫɬɶ. 

 



Calculation of equivalent circulation density in reaming-hole section in deepwater drilling 

Lin Tiejun, Wei Chenxing, Zhang Qiang, Sun Tengfei 

A method is proposed for calculating and analyzing solid concentration in annular space and 

equivalent circulation density (ECD) in a pilot hole and in the reaming section in deepwater 

drilling.  It is shown that drilling of a slim pilot hole first and broadening it by reaming later is 

better than without drilling a pilot hole because the former technology keeps the hole cleaner and 

reduces solid concentration in the annular space and equivalent circulation density.  

Keywords: deepwater drilling, pilot hole, solid concentration, reaming, equivalent circulation 

density. 

 

 

Ɋɚɡɪɚɛɨɬɤɚ ɷɤɫɩɪɟɫɫ-ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɜɹɡɤɨɫɬɢ, ɢɧɞɟɤɫɚ ɜɹɡɤɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɡɚɫɬɵɜɚɧɢɹ ɛɚɡɨɜɵɯ ɦɚɫɟɥ ɦɟɬɨɞɨɦ ɂК-ɫɩɟɤɬɪɨɦɟɬɪɢɢ 

Ȼ. ɉ. Ɍɨɧɤɨɧɨɝɨɜ, ȼ. Ⱥ. Ⱦɨɪɨɝɨɱɢɧɫɤɚɹ, Ʌ. ɇ. Ȼɚɝɞɚɫɚɪɨɜ, ȿ. ȼ. Ɇɨɠɚɣɫɤɚɹ  

E-mail: kmozhayskaya@gmail.com 

ɇɚ ɩɪɢɦɟɪɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɞɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ИɄ-

ɫɩɟɤɬɪɨɦɟɬɪɢɢ ɩɪɢ ɚɧɚɥɢɡɟ ɫɜɨɣɫɬɜ ɛɚɡɨɜɵɯ ɦɚɫɟɥ. ɇɚ ɨɫɧɨɜɟ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ИɄ-

ɫɩɟɤɬɪɨɦɟɬɪɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɥɨɳɚɞɟɣ ɞɜɭɯ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɯ ɩɢɤɨɜ ɢ 

ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɦɚɫɟɥ ɝɪɭɩɩ 3 ɢ 4 ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ API ɪɚɡɪɚɛɨɬɚɧ ɷɤɫɩɪɟɫɫ-

ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɜɹɡɤɨɫɬɢ, ɢɧɞɟɤɫɚ ɜɹɡɤɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 

ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɩɪɢ ɤɨɧɬɪɨɥɟ ɤɚɱɟɫɬɜɚ ɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɛɚɡɨɜɵɯ ɦɚɫɟɥ ɜ ɪɟɠɢɦɟ 

ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

Ключевые слова: ɛɚɡɨɜɵɟ ɦɚɫɥɚ, ɜɹɡɤɨɫɬɶ, ɢɧɞɟɤɫ ɜɹɡɤɨɫɬɢ, ɬɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ, 

ИɄ-ɫɩɟɤɬɪɨɦɟɬɪɢɹ. 

 

Development of a proximate ir spectrometric base oil viscosity, viscosity index, and pour point 

determination method 

B. P. Tonkonogov, V. A. Dorogochinskaya, L. N. Bagdasarov, and E. V. Mozhaiskaya 

It is proved by example of individual hydrocarbons that IR spectrometry can be applied to 

analyze properties of base oils.  A proximate viscosity, viscosity index, and pour point 

determination method is developed based on quantitative IR spectrometry using areas of two 



characteristic peaks and regressive analysis for API-classified group 3 and 4 oils. This method 

can be used for quality control and real-time study of base oils. 

Keywords: base oils, viscosity, viscosity index, pour point, IR spectrometry. 

 

 

Кɚɬɚɥɢɬɢɱɟɫɤɨɟ ɨɤɢɫɥɟɧɢɟ ɜɥɚɠɧɵɦ ɜɨɡɞɭɯɨɦ ɤɚɤ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɤɨɜ 

Ⱦɭ Ʉɭɧɶ, ɏɷ Ɇɚɧɶ, Ʌɹɧɶ Ɇɢɧɥɟɣ, Ʌɢ ɘ 
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ɉɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɨɤɢɫɥɟɧɢɸ ɜɥɚɠɧɵɦ ɜɨɡɞɭɯɨɦ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɤɨɜ.  

Иɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɫɬɨɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɟɚɤɰɢɢ, ɢɫɯɨɞɧɨɣ ɯɢɦɢɱɟɫɤɨɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɤɢɫɥɨɪɨɞɟ (ɏɉɄ), 

ɢɡɛɵɬɤɚ ɤɢɫɥɨɪɨɞɚ ɢ ɧɚɥɢɱɢɹ ɤɚɬɚɥɢɡɚɬɨɪɚ. ȼ ɰɟɥɨɦ, ɫɬɟɩɟɧɶ ɫɧɢɠɟɧɢɹ ɏɉɄ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ, ɢɡɛɵɬɤɨɦ ɤɢɫɥɨɪɨɞɚ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɨɤɢɫɥɟɧɢɹ. 

Ⱦɨɛɚɜɥɟɧɢɟ ɝɨɦɨɝɟɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɧɚ ɨɫɧɨɜɟ Co
2+

 ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɫɬɟɩɟɧɶ 

ɫɧɢɠɟɧɢɹ ɏɉɄ ɞɨ 98,7%. 

Ключевые слова: ɤɚɬɚɥɢɬɢɱɟɫɤɨɟ ɨɤɢɫɥɟɧɢɟ ɜɥɚɠɧɵɦ ɜɨɡɞɭɯɨɦ, ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɟ 

ɫɬɨɤɢ, ɯɢɦɢɱɟɫɤɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɢɫɥɨɪɨɞɟ, ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, ɤɨɛɚɥɶɬɨɜɵɣ 

ɤɚɬɚɥɢɡɚɬɨɪ.  

 

Catalytic wet air oxidation treatment of oily wastewaters 

Kun Du, Man He, Minglei Lian, and Yu Li 

The effect of reaction temperature, reaction time, initial chemical oxygen demand (COD), excess 

O2 (EO), and catalyst concentration on the efficiency of catalytic wet air oxidation (CWAO) 

treatment of refinery wastewaters consisting of various oily wastes, water, heavy metals, toxic 

compounds, etc. was studied.   In general, COD decreases substantially with temperature, EO, 

and oxidation time.  Addition of homogeneous Co
2+

-based catalysts reduces COD by as much as 

98.7%. 

Keywords: catalytic wet air oxidation, oily wastes, chemical oxygen demand, wastewater 

treatment, cobalt catalyst. 

 

 

 



Аɡɨɬɫɨɞɟɪɠɚɳɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɦɚɫɟɥ 

ɘ. ȼ. Ƚɨɥɭɛɤɨɜ, ɇ. ȼ. ȿɪɦɨɥɚɟɜɚ, Ʌ. ɗ. ɒɜɚɪɰɛɭɪɝ 

E-mail: ermolaeva_n_v@mail.ru 

Ɇɟɬɨɞɨɦ ɯɪɨɦɚɬɨɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɢ ɢɫɫɥɟɞɨɜɚɧ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɦɚɫɟɥ ɦɚɪɨɤ И-20Ⱥ ɢ И-40Ⱥ, ɩɪɨɢɡɜɟɞɟɧɧɵɯ ɧɚ ɪɚɡɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ. ȼ ɦɚɫɥɚɯ 

ɨɛɧɚɪɭɠɟɧɨ ɛɨɥɟɟ 20 ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɩɚɫɧɵɯ ɞɥɹ 

ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɫɨɫɬɚɜ ɚɡɨɬɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɦɚɫɟɥ ɪɚɡɧɵɯ 

ɩɚɪɬɢɣ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɚɟɬɫɹ. ɉɪɟɞɥɨɠɟɧɵ ɦɟɪɵ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 

ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ ɨɬ ɨɛɧɚɪɭɠɟɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ключевые слова: ɢɧɞɭɫɬɪɢɚɥɶɧɨɟ ɦɚɫɥɨ, ɚɡɨɬɫɨɞɟɪɠɚɳɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, 

ɯɪɨɦɚɬɨɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɹ, ɫɦɚɡɨɱɧɨ-ɨɯɥɚɠɞɚɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ. 

 

Nitrogen-bearing organic components of industrial oils 

Yu. V. Golubkov, N. V. Ermolaeva, and L. E. Shwarzburg 

The chemical composition of I-20A and I-40A industrial oils produced by various companies is 

studied by chromatomass spectrometry.  These oils are found to have more than 20 nitrogen-

bearing organic compounds, including ones that are hazardous to human health.  It is shown that 

the composition of organic nitro-compounds of various batches of oils differs markedly.  Steps 

for protecting the environment and health of workers from the identified compounds are 

proposed. 

Keywords: industrial oil, nitrogen-bearing organic compounds, chromatomass spectrometry, 

lubricating-cooling technological fluids. 

 

 


