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I. B. Bumueé, JI. A. Kpacunvnuroea®, A. B. FOcoeckuii', Il. A. Huxynvuwun'?

AO «BHUU HII»,

2CamapcKkuii rocy1apcTBEHHbIN TEXHUYECKUH YHUBEPCHTET

GulyaevaLA@vniinp.ru

[osyyeHne HU3KOCEPHUCTOTO BHICOKOBSI3KOTO CYy0BOT0 TOILIMBA THAPONEPEPad0TKOiIi HePTAHBIX OCTATKOB
B cmamve npeocmasnenvt pesynvmamul ucnvimanuti pazpabomantol cucmemsl KAamaiu3amopos 0emMemaiiu3ayuu u
obeccepuganusi HeQMAHBIX OCTNAMKOE € NOJYUEHUEM MATOCEPHUCO20 CY008020 monauga. IIpumenen
CMayuoHapHulil c1ou kamanuzamopos. Ilooobpanvl onmumanvisie YCi08Us npoyecca 2uopoeHU3aAyUOHHOU
obpabomku cuipbs: 0asnenue 15 Mlla, memnepamypa npoyecca 360-420°C, obvemnas ckopocms nooauu coipvs 0,5
y™L. Venewno npoeedensl Onumenvivie ucnoimanus paspadomantolt Cucmembl.

KiaroueBble cjioBa: HC(l)TS[HBIC 0OCTaTKHU, HU3KOCECPHUCTOEC BBICOKOBA3KOE CYJOBOE TOILIIMBO,

CTallMOHAPHBIH CIIOI KaTanu3aTopa, AeMeTalIn3alus, THApoodecceprBaHue.

L. 4. Gulyaeval, V. 4. Khavkin!, O. I. Shmelkova?l, N. Ya. Vinogradoval, G. V. Bitiev!,

L. 4. Krasilnikoval, 4. V. Yusovskiit, P. 4. Nikulshin'2,

All-Russia Research Institute of Oil Refining, JSC,

2Samara State Technical University

Hydrogenation of Oil Residues to Produce Low-Sulfur Marine Fuel

The article presents the test results of the developed system of catalysts for demetallization and desulfurization of oil
residues to produce low-sulfur marine fuel. A stationary catalyst bed was applied. The optimum process conditions for
hydroprocessing of feedstock: 15 MPa pressure, process temperature 360-420°C, the space velocity 1 h™*. Long-term
tests of the developed system have been successfully carried out.

Key words: residues, atmospheric residue, low-sulfur high-viscosity marine fuel, catalyst, stationary bed,

demetallization, hydrodesulfurization,.

P. A. I'azapos, C. B. Mewepaxoes, K. P. I'azapos, B. P. Mkpmotuan

PI'Y nedru u raza um. . M. I'yObkuna

gazarov_ra@mail.ru

HccnenoBanne KMCIOTHBIX XapaKTePHCTHK OKCOKOMILIEKCHBIX KaTAIH3aTOPOB M30MepPU3aIiy NMeHTaH-
rekcaHoBoi ¢ppaxkunu

Paspaboman Hoswlill mun kamaniuzamopos 0Jis U30MepU3ayUY 1e2KUx yeiee000p0008 Ha OCHO8e 8nepabvle
CUHME3UPOBAHHBIX HEOP2AHUYECKUX CYNEPKUCTIOM OKCOKOMNIeKCHo20 cmpoerus. C 9moil yeivlo CUHMe3uposaH pso
CMEUAHHBIX 2eMEePONOIUKOMNIEKCO8 ¢ MOOUuyuposannot cmpykmypoi Keeeuna, cooepocaweii paziuynvle
nepexooHvle Memaivl (6 mom uucie u niamunouost). Paspabomarna mexuonozus noay4eHus HaHeCeHHbixX
CYNEPKUCTOMHBIX KAMAIU3AMOPO8 C HOKPbIMUEM U3 MOOUDUYUPOBAHHBIX 2eMePONONUKOMNIeKC08 Kezeunosckozo
pA0a Ha pasiuyHblx munax Hocumerneil. Mccnedosanvl bpencmedo8cKue U 1bloUCOBCKUE KUCIOMHbLE YESHIMPbL
PaspabomanHo20 CynepKuciomHo20 OKCOKOMNIEKCHO20 KAMAIU3amopa HAHeCeHH020 MUNAd Ha PA3IUYHbIX MUNAX

Hocumernell.



KmoueBnble cjioBa: nzoMepusanud, yri€BoaopoJabl, Katainu3aTop, OKCOKOMILICKCHI,

KHUCJIOTHOCTb, 1IIEHTPbl BpoHcTena, ieHTpsl JIbtouca.

R. A. Gazarov, S. V. Mesheryakov, K. R. Gazarov, V. R. Mkrtychan.

Gubkin Russian State University of Oil and Gas

Study of Acid Characteristics of Solid Oxocomplexes Catalysts for Isomerization of Pentane-Hexane Fraction
The new catalyst for isomerization process of light hydrocarbons based on novel synthesized inorganic superacids
has been developed. With this purpose synthesized a number of mixed heteropolyanions with a modified Keggin
structure containing different transition metals (including platinum group metals). Developed the technology of
preparation of superacid catalysts with a coating of modified heteropolycomplexes on different carriers. We
investigation the Bronsted and Lewis acid characteristics of the developed superacid catalysts on different carriers.

Key words: isomerization, light hydrocarbons, catalyst, Bronsted acidity, Lewis acidity, oxocomplexes.

A. H. Bapakun®, A. B. @ocnep, C. II. Bepesxun', A. A. ITumepsun?, I1. A. Huxyavuwun'?

YCamapckuii rocynapcTBeHHBIN TEXHUIECKUH YHUBEPCHTET,

2A0 «BHUU HIl»,

p.a.nikulshin@gmail.com

I'mapoaeokcureHanus 0JIeMHOBOI KHCJIOTHI HA MACCHBHBIX H HAHECEHHBIX KaTaJan3aTopax

(Ni)Mo0S:2 ¢ nesibI0 mOJIy4eHHs TPHH-TH3eJIst

IIpuecomosnenvi nanecennvie kamanuzamopsvt M0oS2/Al203 u NiM0S2/Al203 memoodom nponumxu oxkcuoa aniomunus
1O 81A20EMKOCMU COOMBEMCMBYIOUUMU 80OHBIMU pacmeopamu 12-monub0ogocdoproll cemeponosukuciomvl u
yumpama nuxens. Maccusnvie Kamaauzamopsl NOIYYUIU nymem evimpasiuganus Hocumens uz MoS2/Al203

¢ nomowwio naaguxosoi kucromul (Et-M0S2), a maxoice nymem mepmuueckozo paziodxicenus mempamuomoauboama
ammonust (Ref-Mo0Sz). Axmusnocms xamanuzamopog 6 npoyecce 2u0pOOeOKCULEHAYUU YMEHbUUACTCS 8 PAJY
NiMo0S2/Al203 = Et-M0S2 > M0S2/Al203 > Ref-M0S2. B mo sce epems cenexmusnocms 6 OomuouieHuu 2uOpUpoSanus
OIeUHOBOU KUCTIOMbL uMena necxoxcuil nopsodok: Et-MoSz2 > Mo0S2/Al203 = Ref-MoS2 > NiMoS2/Al20s.
Maccusnwiii kamanuzamop Et-M0S2 6 npoyecce cuopodeoxcucenayuu nposeun 6auskyio k NiM0S2/Al203
AKMUBHOCMb U CAMYIO 8bICOKVIO CENeKMUBHOCHb, YN0 YKA3bI8AeN HA NPAKMUYECKU NOIHOEe NPOMeKaHue
2uopoodeokcuzeHayuu no mapupymy euopuposanus 6es oopazosarnusi CO u CO2, nposasissioumux cuibHvle
uHeUOUpyIowue ceolicmed

U OKA3bIBAIOWUE OMPUYAMETbHOE 8030EUCBUE HA OKPYHCAIOUYIO CPEDY.

KuroueBble cjioBa: IHIPO/IC30KCUTCHUPOBAHKE, CEICKTUBHOCTD, OJICMHOBAs KMCJIOTA, MACCUBHBIC KaTAJIN3aTOPHI,

MacCUBHBIA MoS2.

A. N. Varakin!, A. V. Fosler!, S. P. Verevkint, A. A. Pimerzin, P. A. Nikulshin2.
All-Russia Research Institute of Oil Refining, JSC,
Samara State Technical University

Hydrodeoxygenation of Oleic Acid on Bulk and Supported (Ni)MoS2 Catalysts to Produce Green Diesel



Supported and unsupported catalysts were prepared by a conventional incipient wetness impregnation method with an
appropriate aqueous solution of a 12-molybdophosphoric heteropolyacid and cobalt or nickel citrate. Unsupported
molybdenum disulfide catalysts were synthesized by leaching of MoS2 /Al2Os3, and also by thermal decomposition of
ammonium tetrathiomolybdate. The catalytic properties were studied in hydrodeoxygenation (HDO) of oleic acid
(OA) at hydrogen pressure in the autoclave. The activity of catalysts in the HDO decreases in the series:

NiMoS2 /Al203 = Et-MoS2 > MoS2 /Al203 > Ref-MoS:. At the same time, the selectivity of the hydrogenation of the
route OA had dissimilar order: Et-MoS2 > MoS:2 /Al.03 =~ Ref-MoS2 > NiMoS:2 /Al-Os. The bulk Et-MoS: catalyst
showed activity close to NiMoS2 /Al.O3 and the highest selectivity (0.94), what indicate that HDO go through
hydrodeoxygenation route without any formation of CO and CO: exhibiting strong inhibitory properties.

Key words: hydrodeoxygenation, selectivity, oleic acid, unsupported catalysts, bulk MoS..

B. A. Canvnuxos', I1. I1. Munaee?, A. B. Moxcaee?, II. A. Huxynvuiun'?

1Camapckuii rocy1apCTBEHHBIN TEXHUYECKUH YHUBEPCHTET,

2A0 «BHUMU HII»

Victor.salnikov89@gmail.com

Bansinue a¢pdexra 3ayriaepoxxuBanusi HocuTeneil kataanzatopos CoMoS

B FHIPOI€OKCUTEHAIIMU TBASKO0JIA KAK MOJEIbHOr0 coeInHeHust OuoHepTH

Ipucomosnenvt kamanuzamopvlr CoMoS/CxISUp ¢ ucnonvzosanuem 12-monuboogochopnoli 2emeponosukuciomsl u
yumpama kobanema. B kauecmee nocumens pumensiiu Al203, SiO2, TiO2, ZrO2 u 3ayeneposicennvie (2 u 6% mac.
yenepooa) Ha ux ocrnose noonodicku CxISUp. Hzyuensl kamarumuueckue c60UCmada 8 npoyecce 2uopooeoKCU2eHayuu
28ASIKOAA 8 YCILOBUSX MUKPONPOMOYHOU ycmanoeku. [lokasano, umo ¢ go3pacmanuem cooepiucanus yenepooa

6 Hocumesix AunelHvlll pazmep u yucio cioes MoS:z g ynaxoske 6o3pacmaiom 6o cex o6pazyax, no-6UOUMOMY,
6CNIE0CTNBUE CHUMNICEHUS CUTIbL 83AUMOOEUCMEUsL Yacmuy ¢ 601ee UHEPMHOU 3aY2epOdCeHHOU nogepxHocmuio. Kpome
MO20, 3aMemMHO OMAUYLAEMCsl OUCNEPCHOCTD MOAUOOEHOBIX YACTUY HA NOBEPXHOCU KAMATUIAMOPOS, COOEPICAHUEe
npomomopa 6 yacmuyax akmusrot ¢azet COMOS u cmenens npomomuposanus pebep kpucmaniumos. Paccmompenwvi
NPUYUHBL HADI0O0AEMBIX 3AKOHOMEPHOCIEL U 603MOJICHblE 83AUMOCEA3U AKMUSHOCTU 6 NPoYyecce
2UOPOOEOKCULEHAYUU 26ASIKONA C XAPAKMEPUCMUKAMY KAMATU3AMOPO8 U HAHOPAZMEPHBIX YACMUY AKMUBHOU Pa3bl.

KiroueBble c1oBa: rBaskoi, 0noHedTh, karanuzatopsl COMOS, ruapopeokcureHarus.

V. A. Salnikov!, P. P. Minaev?, A. V. MozhaeV?, P. A. Nikulshin®?.

All-Russia Research Institute of Oil Refining, JSC,

2Samara State Technical University

Influence of the Effect of the Coking of Carriers of CoMoS Catalysts on the Hydrodeoxygenation of Guaiacol
as a Model Compound of Bio-Oil

CoMoS/Cx/Sup catalysts were prepared using 12-molybdophosphoric heteropolyacid and cobalt citrate, Al2Os, SiOz2,
TiO2, ZrO2 and carbonized (2 and 6% by weight of carbon) based on Cx /Sup were used as a support. The synthesized
catalysts were investigated by the methods of low-temperature nitrogen adsorption, X-ray diffraction (XRD),
NH3-TPD, X-ray photoelectron spectroscopy (XPS), high-resolution transmission electron microscopy (HRTEM). The

catalytic properties were investigated using a bench-scale flow reactor in hydrodeoxygenation (HDO) of guaiacol at



temperatures of 260 and 300°C, hydrogen pressure 3 MPa, flow rate of feed 80 h=, and an H2 /feedstock ratio of 500
nL/L. It is shown that with an increase in carbon content in carriers, the linear size and the number of MoS2 layers in
the package increase in all samples, apparently due to a decrease in the force of interaction of particles with a more
inert carbonized surface. In addition, the dispersion of molybdenum particles on the surface of the catalysts, the
content of the promoter in the particles of the CoMoS active phase and the degree of promotion of the edges of the
crystallites are noticeably different. The reasons for the observed patterns and possible relationships of activity in the
hydrodeoxygenation of guaiacol with the characteristics of catalysts and nanoscale particles of the active phase are
discussed.

Key words: guaiacol, bio-oil, CoMoS catalysts, hydrodeoxygenation.

M. M. IT'puzopveea, @. I'. Kazgpapos', M. B. Kynurosa?, A. M. I'onvmanues’

PT'Y uedru u raza um. M. M. I'yGkuna,

2MuctutyT Herexumudeckoro cunresa uM. A. B. Tomunesa PAH,

Gyulmaliev@ips.ac.ru

TepmMoauHaMHKa CHHTE3a YIJI€BOIOPOI0B HA OCHOBE NAPOBOii KOHBEPCHU MeTaHA

B pabome npogeden ananuz mepmoOuHaMuiecKux acnekmos noayueHus CUHmMe3s-2a3da KOHeepcuell Memana u CUHmesa
Y271e6000p0008 PA3UUHBIX KILACCO8 HA €20 0cHoge. Memooamu Xumuueckol mepmMoOuHAMuKY ObLl NPOBeOeH aHAIU3
PABHOBECHO20 COCMABA CUCHEMbL NPU 3A0AHHBIX Ycaosusx. [Iposedennbie mepmoOuHamMuyecKue uccied08aHus.
nokaswvigarom, ymo coomuowenuss H2/CO npu kongepcuu memana cywecmseeHHo 3a8Ucum KaxK om memnepamypul u
0aBeHus peakyuu, Maxk u om npupoobl U KOIU4ecmeo okuciumens. Paccuumana mepmoounamuieckas 6eposmmocme
006paz06anUs pasIUIHbIX KI1ACCO8 COCOUHEHUI 8 3A8UCUMOCTU ON COCMABA CUHME3a-2a3d.

KioueBble c10Ba: CHHTE3-Ta3, MapoBasi KOHBEpCHs MeTaHa, cuHte3 ®Oumepa — Tporia, xuMudeckas

TECPpMOAUHAMHUKaA.

D. M. Grigoryeva?, F. G. Jagfarov?, M. V. Kulikova?, A. M. Gulmaliev?.

!Gubkin Russian state university of oil and gas,

2A. V. Topchiev Institute of Petrochemical Synthesis, RAS

Thermodynamics of Hydrocarbon Synthesis Based on the Steam Conversion of Methane

In the work was analyzed the thermodynamic aspects of synthesis gas production by methane conversion and the
synthesis of various hydrocarbon classes on its basis. The analyze of the equilibrium composition of the system under
given conditions was carried out by methods of chemical thermodynamics. Conducted thermodynamic studies show
that the ratio of H2 /CO by methane conversion significantly depends on both the temperature and pressure of the
reaction, and on the nature and amount of oxidizer. The thermodynamic probability of formation of various classes of
compounds was calculated depending on the synthesis gas composition.

Key words: synthesis gas production, steam methane conversion, Fisher — Tropsch synthesis, chemical

thermodynamics.

P. H. Mazomeoos, A. B. Ilpunaxaiino, T. A. Mapromuna



MockoBckuit PU3NKO-TEXHHUECKHA HHCTUTYT (TOCYIapCTBEHHBIN YHHUBEPCUTET), T. JloATOnpy IHbIH
pripakhaylo.av@cet-mipt.ru

Bausinue ¢a30Boro coCToOSIHUA PAaCTBOPUTEJISI HA COJIbBEHTHYIO AeacalbTH3ALNI0

TyAPOHA H-TIEHTAHOM

Tonnugnoe nanpasienue pearuzayuu npoyecca corbgenmuoil oeacpanvmuzayuu (C/[A), nozsoaarowee nonyuams
8bICOKUE 6bIX00bI Oeachanbmuzama npuemIemMo2o Kaiecmea 0jis e2o nociedyouell nepepadomry 8 Kamaiumuyeckux
npoyeccax Kpekumead, 8 YaCmHOCmuU, 2UOPOKPEKUH2d, CIAHOBUMCS 6ce D0aee AKMYATbHbLIM 8 HACTHOsIUee BPeMS.

B pabome npogedeno sxcnepumenmanvioe uccieoosanue npoyecca CIA 2yOpona H-neHmanom npu paziuiHbix
memnepamype u 0agieHuy IKCMpaxKyuu, no3eoausuiee onpedeiums enusaHue Qazo8020 COCMOAHUL PACMBOPUMEN
Ha 8bIX00, COCMAB U CBOUCMBA 00PA3YIOWUXC NPOOYKMO8 pazdenerus. Ilokazano, umo nepesod neHmana u3
AHCUOKO20 (PA308020 COCMOAHUSA 8 0OACHDb CYO- U CEEPXKPUMUUECKO20 (DIIOUOA NO360NAEH YEETUYUMb
PACmMEOpUMOCHb KOMNOHEHMO8 2YOPOHA U 8bIX00 dedacanbmuzama npu QUKCUPOBAHHBIX 3HAUEHUAX HIOMHOCMU
pacmeopumerns. Hecmomps na nexomopoe yxyouenue kauecmea deacarbmuzama 6 ciyiae pediu3ayuu
CBEPXKPUMUYECKOU IKCMPaKyuu npu memnepamype 61u3Kkoll Kk Kpumudeckou memnepamype pacmeopumerns (220°C)
daszosoe cocmosHue neHMaHa He3HAUUMENLHO BUACT HA COOEPAHCAHUE MEMATLIO08 8 NPOOYKMAX, KOKCYeMOCMb
Odeacghanvmusama u memnepamypy pasmacyeHus acgharoma npu 3a0AHHbIX 3HAYEHUAX 8bIXO008.

KioueBble cioBa: cobBeHTHas JeacdanpTuzanst, achaibTeHsl, neachanbTu3aT, acabT,

TYIpPOH, H-TIEHTaH, CBEPXKPUTHUECKUE (PITFOUIBI, CBEPXKPUTHUIECKAS SKCTPAKITHS.

R. N. Magomedov, A. V. Pripahaylo, T. A. Maryutina.
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Effect of Solvent Phase State on Solvent Deasphalting of Vacuum Residue with n-Pentane

Fuel direction of the implementation of solvent deasphalting (SDA) process, which makes it possible to obtain high
yields of acceptable quality deasphalted oil (DAO) for its subsequent refining in cracking processes, in particular,
hydrocracking, is becoming increasingly important nowadays. In this paper, an experimental study of SDA of vacuum
residue (VR) using n-pentane at different extraction temperatures and pressures, which allowed us to determine the
influence of the phase state of the solvent on the yield, composition and properties of the separation products, was
carried out. It was shown that the transfer of pentane from the liquid phase state to the region of the subcritical fluid
and then supercritical fluid (SCF) increases the solubility of VR components and DAO vyield at fixed values of the
solvent density. Despite a slight decrease in the quality of DAO in the case of supercritical extraction at temperatures
close to the critical temperature of the solvent (220°C), the phase state of pentane insignificantly effects on the metal
content in the products, carbon residue content of DAO and the softening point of asphalt for given yield values.

Key words: solvent deasphalting, asphaltenes, deasphalted oil, asphalt, vacuum residue, n-pentane,

supercritical fluids, supercritical fluid extraction.
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Honyqe}me PAAHANMOHHO-CINUTBHIX MOJUMEPHBIX MAaTEPHUAJTOB HA OCHOBE HEJIJTHJI03bI



H3zyuen npoyecc paduayuonHo npusUeKY NOIUMEPHBIX MAMEPUATIO8 K YELTI0N03€e 8 NPUCYMCMEUU KPACUmerell.
Obuapyaiceno, ¥mo u3 ps0a UCNbIMAHHBIX KpACUmeell HauLyduiel CmotiKocmyio K Y-001y4enuto obradaem
pooamun 6JK. IHonyuennwviii ¢ pooamurnom 6K paouayuoHHo-cluuumolii CONOIUMED XAPAKMEPUIYEMCsL 8bICOKOU
CMOUKOCMbIO OKPACKU, COXPAHAIOuelics 0adice npu OIUMenbHOU IKCMpakyuu 6000 U Y21ee000po0amu Ha annapame
Coxcaema. Hcnvimannulii cnoco6 noayuenust paouayuoHHO-CUIUMBIX MATHEPUATO8 MOIHCEN NPUMEHANbCS

071 NONYyHYeHUs: OUOPA3NALAEMBIX OKPAULEHHBIX YIIAKOBOYHBIX MAMEPUATOS.

KuioueBble ciioBa: iepeocakIeHHas 1IEUTI0NI03a, paIialioOHHas IPUBUBKA, PAIHAIIMOHHAS CTOMKOCTD.

E. Yu. Kozhevnikova, M. A. Bychenko, A. Yu. Trofimov, M. S. Kotelev, I. A. Tiunov, V. A. Vinokurov.

Gubkin Russian State University of Oil and Gas

Production of Cellulose-Based Radiation-Grafted Polymer Materials

The process of radiation grafting of polymeric materials to cellulose in the presence of dyes was studied. We found
that rhodamine 6G has the best resistance to y-irradiation from a number of tested dyes. The radiation-grafted
copolymer with rhodamine 6G is characterized by a high color stability, which persists even after prolonged Soxhlet
extraction with water and hydrocarbons. The tested method of obtaining radiation-grafted materials can be used to
obtain biodegradable colored packaging materials.

Key words: regenerated cellulose, radiation grafting, radiation resistance.
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CuHeprusM MeTaHo/1a U XJIOPHIA MAarHUs IPH TEPMOAMHAMHYECKOM HHIMOUPOBAHUM T'HAPATA METaHA
H3yuenvl cmecu xnopuoa MazHus u Memanona @ Kauecmee CMeuantblx mepMOOUHAMUYECKUX UHUOUOPOS
euopamoodpaszosanus. C nomowsblo U30X0pHo2o0 memooa onpedenervl pasnosectvle P, T-ycrosus pasnosicenus
2uopama Memaua 8 NPUCYmMcmeuu OUHAPHLIX PACMBOPO8 800d — MEMAHO, 800a — XIOPUO MASHUSA U MPOUHBIX
PAacmeopos 600a — MemaHol — XA0PUO MACHUSL C UCHONb30BAHUEM ABMOKIA8A ¢ nepemeuusanuem. Hsmepenus oviiu
npogedeHsl 05 duanazona oasnenuti 3,5-9,5 Mlla, xonyenmpayuu memanona 0-25% mac. Cooepoicanue conu 6
B00HBIX pacmeopax 6vi0 NOCMOAHHBIM (5% mac). U3 nonyuennvix pe3ynbmamos ciedyem, ymo cMeulanHule
0bpasyvl, codepaircauie 00OHOBPEMEHHO MEMAHOI U XJI0PUO MA2HUS, 0becneuugarom 601Ul mepmMoOUHAMUYECKULL
COBU2 PABHOBECHBIX KPUBLIX 2UOPAMO0OPA308AHUS NO CPABHEHUIO C 00PA3YAMU, COOEPAICAUUMU MEMAHOT

npU 00UHAKOBOTU CYMMAPHOL MACCOB0U doae uneubumopa. bonvuuii mepmoounamuyeckuti cogue céa3am

€ CuHepeemuiecKum 3@ pexmom coemMecmno20 0elicmeus Xaiopuoa MacHus u MEManoa 6 600HOM pacmeope.

KaroueBsble c10Ba: Ta30BbIe THAPATHI, HTHTHOUTOPHI THAPATOOOPa30BaHM, METAHOM, XJIOPU MarHHsL.
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Synergism of Methanol and Magnesium Chloride in Thermodynamic Inhibition of Methane Hydrate

In this work blends of magnesium chloride and methanol as mixed thermodynamic inhibitors of hydrate formation
were studied. Equilibrium P, T-conditions of methane hydrate decomposition in the presence of binary solutions of
water — methanol, water — magnesium chloride, and ternary solutions of water — methanol — magnesium chloride
were determined by isochoric method using stirred autoclave. Measurements were carried out for a pressure range of
3.5-9.5 MPa, methanol concentration of 0-25 mass %. The salt content in aqueous solutions was constant (5 mass
%). From the results obtained, it follows that mixed samples containing both methanol and magnesium chloride
provide a greater thermodynamic shift of hydrate equilibrium curves in comparison with samples containing only
methanol with the same total mass fraction of the inhibitor. A greater thermodynamic shift is associated with the
synergistic effect of magnesium chloride and methanol in an aqueous solution.

Key words: gas hydrates, hydrate formation inhibitors, methanol, magnesium chloride.
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Hcnonb30BaHue peareHTOB HA OCHOBE MOBEPXHOCTHO-aKTUBHBIX BEIIECTB

JJISl OYMCTKH MOYB OT He(PTAHOTO 3arpsi3HEHUs

Lenvio pabomul sa61210cH onpedenenue dQGeKmusHOCmU pasIuyHbIX pedazenmos Ha OCHO8e NOBEPXHOCMHO-AKIMUGHBIX
6ewecms U GuIsIGICHUe 3A8UCUMOCTIEN MeXCOY IPPEKMUSHOCTNBIO PeazeHma U MUNOM OYULAeMOli NOYEb,
KOHYenmpayuel paboue2o pacmeopa peazeHma, 20 Welo4Hocmyvlo. Yemanoseieno, ymo naubonee d¢hgpexmugnvimu
ABNAIOMCSL PEa2eHmbl, 8 COCMABe KOMOPLIX COOEPIACAMCS AHUOHHBIE U HEUOHO2EHHbIE NOBEPXHOCMHO-AKMUBHbIE
seugecmaa, ¢ gvlcoxumu noxkazamensmu PH pabouux pacmeopos. Oonako, danuslii napamemp He s611emcs
onpeoensIowuM Kaxk 8 OMHOUEHUU HeDMAHBIX Y21e8000P0008, MAK U NPUPOOHBIX OPAHUYECKUX COeOUHEHULL.
H3yueno erusanue copbupyroweti cnocobHOCMuU NOYBEHHBIX MaAMPUY Ha IPHeKMUsHOCb peazenmHOU OYUCKU NOYE:
COpOYUA MONEKYTL 3A2PAZHAIOUWUX BEUYeCE U MOLEKY]l NOBEPXHOCIHO-AKMUBHBIX 8eeC8 CYUEeCHBEHHO CHUMCAem
0010 3hhekmusHOCMb BIMBIBAHUS OP2AHUYECKO20 BeUecmed U3 HOYs.

KioueBble c10Ba: MOBEPXHOCTHO-aKTHBHBIC BEILIECTBA, TYMUHOBBIE BEIIECTBA, HE(DTAHOE 3arpsa3HEHHE,

HedTe3arpsA3HeHHBIE TIOYBHI, peareHTHas 00padoTKa MOYB.
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Chemical Reagents Based on Surfactants for Oil-Contaminated Soils Treatment

The determination of the effectiveness of various chemical reagents based on surfactants is an aim of the study. The
investigation also includes the identification of the correlation between the effectiveness of the chemical reagent and
the washed soil type, the concentration the treatment solution, and its alkalinity. It is established that anionic and

non-ionic surfactants with high pH values are the most effective. However, this parameter isn’t decisive for both



petroleum hydrocarbons and natural organic compounds. The soil matrices sorption capacity and the efficiency of
chemical reagent washing of the soils are interconnected so the sorption of molecules of pollutants and surfactants
significantly reduces the overall efficiency of the soil treatment.

Key words: surfactant, chemical reagent, surface-active substance, humic substances, oil contamination,

oil-contaminated soil, soil treatment.

M. X. Cocna, H. A. I'onyoesa, A. A. Konounenxko, B. A. 3aituenxo, U. H. I'puwuna, E. B. Kopones

PI'Y nedru u raza um. 1. M. I'yOkuna

dr.michael.sosna@gmail.com

IepcnekTHBHI CO3MaHUA MPOU3BOACTBA 0a30BbLIX Macesl Ha ocHOBe TexHoJorud GTL B Poccun

B cmamuve paccmompenvt 603modicHocmu co30anus npou3e00cmea 6a306vix macen Ha ocHose mexronozuu GTL 6
Poccuu. Ilposeden ananuz kauecmsa 6a308blx MAcell, NPOU3B0OUMbBIX 8 HACMOSIUee BPEMS HA POCCULCKUX
npeonpusmusix. Paccmompena 6o3moocnocms nonyuenust 6azosvix macen npoyeccom GTL ¢ yuemom ananuza oannvix
10 NPOU3600CMEY CUHME3-2A30 PASIUYHBIMU MEMOoOaMU KOHeepcuu U onsima npumenenust npoyecca GTL

Ha 3apybedsicnvix npeonpusmusx. IIpoananuzuposan onvlim NPUMeHeHUs PA3IUYHbIX MUNOE PEAKMOPO8 CUHMEe3d
Quwepa — Tponwa, Ha OCHOBE NONYHEHHBIX OAHHBIX OAHbL PEKOMEHOAYUU NO UX npumerneHuio 8 Poccuu.

KuroueBnle ciioBa: 6a3oBble Macia, npouecc GTL, cunres-ras, cunte3 @umepa — Tpomnmra, cHHTeTHYECKUE Maca.
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Prospects for the Production of Base Oils Based on GTL Technologies in Russia

The article discusses the possibility of creating the production of base oils based on GTL technology in Russia. The
analysis of the quality of base oils produced now in Russian enterprises. The possibility of producing base oils GTL
process based on the analysis of data for the production of synthesis gas by various methods of conversion and
experience in the application of GTL process for foreign enterprises. The experience of using different types of
Fisher-Tropsch synthesis reactors is analyzed and recommendations on their application in Russia are given on the
basis of the obtained data.

Key words: basic oil, GTL process, synthesis gas, technology of Fischer — Tropsch, reactors, synthetic oil.
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