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The significant part of the oil producing countries  , has конецформыначалоформыpoorly developed their own process industry. Prompt reduction of stocks of oil (the peak of world extraction will be passed by 2020) and unstable pricing forces these countries to search for alternative sources of the income. Last time  more and more attention  is paid to natural gas, including casing-head gas and even to industrial emissions. Due to the fact that oil is not renewable resource in the oil companies the process of diversification has begun. The strategic purpose of  the world oil corporations become intensive development of gas sector, integration into electric power industry, coal branch and transformation finally into the power companies. Oil gas extracting and petrogaschemistry gradually pass in the category of hi-tech branches. In modern conditions the hydrocarbon processing industry requires a dynamic and innovative development which is impossible without creating your own advanced technologies. As a strategic product directions of development of hydrocarbon processing it is reosonableto consider those that are at the junction of the priorities of different sectors and have a synergistic multiplier effect.
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Iron-contained catalysts based on aluminum and silicon oxides for the oxidative degradation of azo dyes  in aqueous phase
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Iron-contained catalysts based on mesoporous aluminum and silicon oxides prepared by the sol-gel method with gelation in acid and alkaline medium had shown high efficiency in response to oxidative degradation of azodye carmoisine in aqueous solutions. Results of stability study on catalysts to leaching of iron ions in the solution during catalysis had shown that the most stable catalysts, carriers which were obtained by gelation in an acid medium. Sample of the catalyst based on aluminum oxide had the highest stability, which is explained by the formation on the surface of highly dispersed phase of α-Fe2O3. Fe-containing catalysts based on alumina and alumina-silica gels with biporous structure are promising materials for wastewater cleaning from the impurities of organic dyes.
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In order to improve the functional capacity of this method we proposed to combine cathodic electrodeposition of polyelectrolytes with electroplating. Using the modern methods of physical and chemical analysis, as well as the method of extraction of oligomer with sutable solvent we studied composition and structure of a layered coatings obtained by electrodeposition on the cathode amine polyelectrolyte together with nickel electroplating. We proposed the mechanism of coatings formation and causes of shown properties that differ significantly from the properties of the coatings from the initial systems, namely high microhardness with consistently good elasticity and an order of magnitude higher corrosion resistance. We found that in the process of electrodeposition in the initial period of time intermetallic iron-nickel is formed, which causes the manifestation properties, as well we found the catalytic effect of nickel on the process of curing.
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Electrochemical synthesis in Russia. Status and prospects
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Fifty-year experience of testing and technological implementation of both large- and small-scale productions of electroorganic synthesis is summed up. The ways of improving the technical-and-economic parameters of electrolysis are considered by certain examples. It is shown that the use of non-diaphragm (one-electrolyte) electrolyzers is most rational for commercial-scale productions of fine organic synthesis. Considerable positive effect can be achieved with electrolysis of two-phase systems – emulsions, and properly organized mass transfer in the interelectrode space is of paramount importance. Gas-lift circulation is efficient for one-phase electrolytes. The processes described were tested industrially or on pilot scale. Advanced processes with the use of nonaqueous solvents are presented. Of particular interest is recently disclosed electrochemical initiation of chain reactions which allow the electrical energy consumption to be reduced by a factor of several tens. The article may be useful in working out novel processes of electrochemical synthesis. 
References
1. Lund H. A Century of Organic Electrochemistry.  J. Electrochem. Soc., 2002, v. 149(4), pp. 21-32.
2. Tomilov A.P. Development of domestic electrochemistry of organic compounds (1940-2002). Rossiiskii himicheskii zhurnal [Russian Journal of Chemistry] 2005, v. 49, no. 5, рр. 4- 16 (in Russ.)
3. Tomilov A.P. Development of electrochemical synthesis of organic compounds in Russia in ХХ сentury. Himicheskaia promyshlennost [Chemical Industry], 2002, no. 10, pp.23-32(in Russ.)
4. Berezovskii V.M., Varkov V.S. Electrolytic reduction of galoalkyl-substituted aromatic nitrocompounds. Zhurnal obshchei himii [Journal of general chemistry], 1953, v. 23. pp. 100- 104(in Russ.)
5. Freidlin G.N., Kovsman E.P., Adamov A.A., et al. Development of the electrochemical manufacture of sebacic acid. Study of electrosynthesis of diesters of dicarboхylic acids. V kn.: Elektrosintez monomerov. Pod red. L.G. Feoktistova [In: Electrosynthesis of monomers. Edited by L.G. Feoktistova] M, Nauka, 1980, pp. 28-73 (in Russ.)
6. Kamneva L.I., Mirkind L.A., Fioshin M.Ya. Electrochemical synthesis of highest unsaturated dicarboхylic acids. Himicheskaia promyshlennost [Chemical Industry], 1966, no. 11, pp. 804-809 (in Russ.)
7. Tomilov A.P., Osadchenko I.M. Electrochemical synthesis of 2,3-dimethylbutanediol-2,3.  Himicheskaia promyshlennost [Chemical Industry], 2000, no. 10, pp. 544-548) (in Russ.)
8. Tomilov A.P.. Klimov V.A., Harlamova T.A. Further development of adipodinitrile electrosynthesis. Himicheskaia promyshlennost [Chemical Industry], 1980, no. 4, pp. 200-204 (in Russ.)
9. Varshavskii S.L., Kulikov M.G., Smirnov Yu.D., Tomilov A.P. Electrochemical synthesis of heхamethylenediamine and aminocapronitrile. Himicheskaia promyshlennost [Chemical Industry], 1965, no. 5, pp. 329-332 (in Russ.)
10. Yuzbekov Yu.V., Shabaev N.B., Tomilov A.P., et al. Electrochemical synthesis of dichloroethane – a novel way of utilization of secondary hydrochloric acid. Himicheskaia promyshlennost [ Chemical Industry], 1991, no. 1, p. 14-18 (in Russ.)
11. Ignat’ev N.V., Datsenko S.L., Nechitailo L.A. Electrochemical synthesis of flouroorganic compounds. V kn.: Novosti elektrohimii organicheskih soedinenii`. Tezisy dokladov XII soveshchaniya EKHOS [In book: News of Electrochemistry of organic coumpounds. Heads of reports of XVII ECHOC conference] M., Karaganda, 1990, p. 110 (in Russ.)
12. Andruseva S.I., Kovsman E.P., Freidlin G.N., Goncharov V.N. The Behavior of electrolysis system under condition of electrosynthesis of titanium alcoholates. V kn.: Novosti elektrohimii organicheskikh soedinenii. Tezisy dokladov XII soveshchaniya EKHOS [In book: News of Electrochemistry of Organic compaunds. Heads of reports XVII conference ECHOC]. M., Karaganda, 1990, p.45 (in Russ.)
13. Islamgunova V.R., Shitova E.N., Tomilov A.P. Electrochemical synthesis of azodicarbonamide. Zhurnal prikladnoi himii [Journal of Applied Chemical ], 1998, v. 70, no. 7, pp. 1126-1131(in Russ.)
14. Osadchenko I.M., Tomilov A.P. New electrochemical process – synthesis of EFAL-50. Himicheskaia promyshlennost [Chemical Industry], 1995, no. 10, pp. 612- 614 (in Russ.)
15. Smirnov Yu.D., Shitova E.N., Shaidulina G.F., Tomilov A.P. New electrochemical process – synthesis of EDIL. Himicheskaia promyshlennost [Chemical Industry], 1996, no.2, pp. 277-281 (in Russ.)
16. Avrutskaia I.A., Fioshin M.Ya., Borisov D.I. Electrochemical oхidation of sugars. V kn.: Itogi nauki. Elektrohimiia [In book: Resume of science. Electrochemistry], 1969, M.: VINITI, 1971, v. 6, pp. 239-245(in Russ.)
17. Fioshin M.Ya., Avrutskaia I.A., Mulina G.E. Electrosynthesis diacetoneketogulonic acid on nickel oхide electrode. Elektrohimiia [Electrochemistry], 1973, v. 9, no.6, pp. 897 (in Russ.)
18. Turygin V.V., Tomilov A.P. Electrochemical synthesis of triethylphosphate from white phosphorus. Himicheskaia tekhnologiia [Chemical Technology], 2005, no.5, pp. 9-16 (in Russ.)
19. Tomilov A.P. Rational technological environment of the process of electrosynthesis of organic compounds. Himicheskaia promyshlennost [Chemical Industry], 1978, no. 8, pp. 574- 579 (in Russ.)
20. Smirnov Yu.D., Fedorova L.A., Tomilov A.P. Advanced electrochemical synthesis of p-chloroaniline. Elektrohimiia [Elecnrochemistry], 1987, T. 33, № 10, pp. 1257 – 1261 (in Russ.)
21. Tomilov A.P., Smirnov Yu.D. Electrolysis of two-phase systems – perspective direction of technological environment of electrochemical synthesis of organic compounds. Himicheskaia promyshlennost [Chemical Industry], 1990, no. 7, pp. 387- 391  (in Russ.)
22. Fioshin M.Ya., Tomilov A.P. Industrial electrolyzers for synthesis of organice compounds.  Himicheskaia promyshlennost [Chemical Industry],  1968,  no.2,  pp. 84-91(in Russ.)
23. Tomilov A.P. Electrochemical syntheses in anhydrous alcohols.  Elektrohimiia [Electrochemistry ], 2000. v. 36. no. 2. pp. 118-122 (in Russ.)
24. Ilovaiskii A.I., Merkulova V.M.,  Elinson M.M., Nikishin G.I. Electrochemical dimerization of dinitrileacetonitriles. V kn.: Novosti elektrohimii organicheskikh soedinenii. Tezisy docladov XVII soveshchaniya [In book: News of Electrochemistry of Organic compounds. Heads of reports XVII conference], Tambov GOU TGTU, 2010, p. 109 (in Russ.)
25. Tomilov A.P. Electrochemical syntheses with sacrificial anodes. Elektrohimiia [Electrochemistry], 1996, v. 32, no. 1, pp. 30-41 (in Russ.)
26. Merkulova V.M., Ilovaiskii A.I., Elinson M.M., Nikishin G.I. Electrochemically initiated chain process: aldol reactions with the participation of izatins and pyrazolones. V kn.: Novosti elektrohimii organicheskikh soedinenii. Tezisy docladov XVII soveshchaniya [In book: News of Electrochemical of Organic compounds. Heads of reports XVII conference], Tambov GOU TGTU, 2010, p. 116 (in Russ.)
27. Merkulova V.M., Ilovaiskii A.I., Elinson M.M., Nikishin G.I. Electrocatalytic multicomponent synthesis of 5-aryl-1,3,4,5-tetrahydro-2n-pyrano[2,3-d] pyrimidines. V kn.: Novosti elektrohimii organicheskikh soedinenii. Tezisy docladov XVII soveshchaniya [In book: News of Electrochemical of Organic compounds. Heads of reports XVII conference], Tambov GOU TGTU, 2010, p. 117 (in Russ.).
28. Tomilov A.P., Smirnov M.K. Turygin V.V., Hudenko V.V. The use of electrochemical methods in the development of low-waste productions. Himiia v interesakh ustoichivogo razvitiia [Chemistry in interests of sustainable development], 2006, v. 14, pp. 175-179 (in Russ.).


Poly(arylene sulfide)s on the dinuclear aromatic hydrocarbons and sulfur basis

Lyubov Alexandrovna Korneeva
National Research University “MPEI”. Senior Lecturer, Department of  Chemistry and Electric-Chemical Energetic Division, Institute of Power Engineering Efficiency Problems.
Krasnokazarmennaya, 14. Moscow, 111250. Russia.
Tel.: (495) 362-70-31. Е-mail: korneevala@bk.ru
Boris Alexandrovich Zachernyuk
K.G. Razumovski Moscow State University of Technologies and Management (The First Cossack University). Ph.D., associate professor, Inorganic and analytical chemistry named after Y. A. Klyachko Division.
Ground Shaft, 73. Moscow, 109004. Russia.
Tel.: (499) 236-71-60. Е-mail: zachern@rambler.ru 
Vladimir Ivanovich Nedel’kin
K.G. Razumovski Moscow State University of Technologies and Management (The First Cossack University).
Ph.D., Professor, Head of the Department, Inorganic and analytical chemistry named after Y. A. Klyachko Division.
Ground Shaft, 73.  Moscow, 109004. Russia.
Tel.: (499) 236-72-95. Е-mail: vinedelkin@mail.ru
Keywords: polycondensation, poly(arylene sulfide)s, electrophilic substitution, aluminum chloride, elementary sulfur, dinuclear aromatic hydrocarbons, thianthrene. 
The poly(arylene sulfide)s of different structures were synthesized by the high-temperature interaction of the sulfur dinuclear aromatic hydrocarbons (diphenyle, diphenylsulfide, diphenyldisulfide and diphenylamine) with elementary sulfur in the presence of AlCl3. It was found that the electrophilic tiiliration of the aromatic nucleus of these compaunds proceeds through the intermediate formation of the intramolecular cyclic arylene sulfides. By IR-, NMR-spectroscopy, mass-spectrometry showed that the tiiliration of dinuclear arenes already having sulfide or disulfide bridges, forming the ring-chain structure polymers with thianthrene sulfide groups and the polimerformation proceeds due to the homopolycondensation of aromatic sulfide under the influence of AlCl3. And the tiiliration of arenes without sulphide bridges leads to the poly(arylene sulfide)s with a predominant content of the ortho-phenylene fragments in the chain.
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The hot-melt fluid bed granulation as well as fluid bed coating allowed to produce the drug with sustained release. The defined composition of emulsion self-emulsified during dissolution test. Significant differences in the API release kinetic between the sample obtained by hot-melt granulation and a sample obtained by coating are absent for the first 30 min. During the next 30 min the dissolution profiles vary significantly, while the sample prepared by hot-melt granulation has a greater sustained release effect. It was noted that using a hot-melt granulation time costs are reduced by 3-3.5 times. The hot-melt granulation does not require heating of the fluidizing air.
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