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CoBMecTHasl THIPOKOHBEPCHSI 0MOMAacChl BOIOPOCJIEil M BOAHOI PacTUTEIHLHOCTH NMPUOPEKHOI 30HBI 03epa
Bajikaj 4 TsKeJIbIX He()TAHBIX 0CTATKOB C MOJIyYeHHeM OMOTOILINBA

Hauunas ¢ 2011 200a, 6 npubpesicnoii uacmu ozepa bBatikan npoucxooum maccogoe pazeumue HUm4amix
8000poOCell, KOMopoe NPedCmasisem Cepbe3HyIo IKo02u1ecKkyio npobaemy. bviiu cobpansvt 0bpasyst 6uomaccyi
8000pocell U B00HOU pacmumeibHOCmU 8 npubpedicHoll 301e o3epa batikan u npogedena ux cuopomepmanvHas
nepepabomka 8 6UOMONIUBO 8 NpUCymcmeuu napamoauboama ammonus. Iloxazano, umo 6uomacca 600opocietl uz
npubpedscHol 30HbL 03epa batikan Modcem a61AmMbCs NePCNeKMUBHBIM UCIOYHUKOM CbIpbs OJi NOTYYeHUs
OUOmMoOnIUBA NPU NOMOWU MEPMOKAMAaIumuyeckol nepepabomxu. /lobasnenue maxcenvix Heqpmanvlx OCIAMKO8 K
buomacce 6000pociieli U B0OHOU PACMUMELLHOCIU HOBbIULAILO 8bIX00 MOMOPHO20 MONIUBA U OKA3BIBAO GIUSAHUE HA
e2o cocmas.

KiioueBble ¢10Ba: BOJIOPOCIH, BOJAHAS PACTUTEIBHOCTD, OMOMacca, THIPOKOHBEPCHUS, TSKENbIC HE(DTSIHBIC OCTATKH,

OMOTOIUTHBO, YBTPO(HUKAITHS.

Z. B. Namsaraev, Kh. M. Kadiev, A. U. Dandaev,

D. D. Barkhutova, A. A. Mel’nikova, and E. V. Ivanov.

Combined Hydroconversion of Biomass of Algae and Aquatic Vegetation

of Lake Baikal Littoral Zone and Heavy Oil Resids with Production of Biofuel

Since 2011, prodigious growth of filamentous algae, which poses acute ecological problem, has been occurring

in the littoral part of Lake Baikal. Samples of biomass of algae and aqueous vegetation were collected from the
littoral zone of Lake Baikal and they were converted by hydrothermal treatment to biofuel in the presence of
ammonium paramolybdate (heptamolydate). It was demonstrated that algal biomass from the Baikal littoral region
could be a potential source of feedstock for producing biofuel by thermocatalytic treatment. Addition of heavy oil
resids to algal and aquatic vegetation biomass increased motor fuel yield and modified its composition.

Key words: algae, aquatic vegetation, biomass, hydrothermal conversion, heavy oil resids, biofuel, eutrophication.
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[Iupoau3 pacTUTETBHOTO CHIPHSI — BO3MOKHOCTH TOJIy4€HHSI KOMIIOHEHTOB MOTOPHBIX TOIJIHB
PaccmompeHa BO3MOINCHOCMb UCNOIBb30BAHUA npodmeoe nupoauza pacmumeilbHo2co Cblpbsl ons noJjydyernus

KOMNOHEHNO8 MONIOPHBIX MONJIUB. Hpueedeﬂbz pesyibmamol NUPOIU3a conetl HCUPHBIX KUCTIOM, NOJYYEHHbIX nymem



OMbLIEHUSL NOOCOTHEUHO20, PANCOB020 U IbHAHO20 MACeN pasIudHbIMU wenovyamu. [lokasano, umo maxcumanbHbili
6b1x00 nupoauzama oocmuzaemcs npu 500°C u cocmagnaem 0o 52-55% mac. Hanuuue 6 cocmase nuponusama
OONBLULO20 KOTUYECTHBA KUCTOPOOCOOEPAHCAUUX COCOUHEHULL He NO3BOJIAEM UCNOIb308AMb €20 6e3
2UOP000O.1a20PadlNCUBAHUS HENOCPEOCMBEHHO 8 Kauecmee 000aA6KU K MOMOPHLIM MONIUBAM.

KuroueBble cjioBa: pacCTUTEILHOE CHIPhE, MMIPOJIH3, MOTOPHEIE TOTUINBA.

V. A. Mityagin, 1. V. Poplavskii, E. I. Alatortsev, and P. A. Nikul’shin.

Pyrolysis of VVegetal Materials — Feasibility of Producing Motor Fuel Components

The feasibility of using vegetal material pyrolysis products for getting motor fuel components is examined. The results
of pyrolysis of fatty acid salts obtained by saponification of sunflower, rape, and linseed oils by various alkalis are
presented. It is shown that the maximum pyrolysate yield is achieved at 500°C and is as much as 52-55 wt. %. The
pyrolysate cannot be used without its hydrofining directly as an additive to fuels because of a large amount of
oxygen-bearing compounds in it.

Key words: vegetal materials, pyrolysis, motor oils.

E. b. Llesuenko', A. M. /lanunoe’

1Y kpauHCKkuii rocy1apcTBEHHBINH XUMUKO-TEXHOJIOTUYECKHI YHHBEPCHUTET,
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00 ucnob30BaHuN OMOaM3EJISl KAK 100aBKU K He(PTAHOMY TOIJIMBY

Hccenedosanvl pusuxo-xumuueckue u IKCHIYAMAYUOHHBLE CEOUCMBA OUOOUETLHBIX MONAUE, NOTYYEHHBIX U3 OMX0008
NUWEBOU NPOMBIULIEHHOCU, a MAKIHCE TMEXHUYECKUX PACIMUMETbHBIX MACeL U HCUBOMHBIX dcupos. [1o0obparv
NpUCAOKU, Yayuuaouue HU3KOmMeMnepamypHvle U aHmMuUOKUCIUMenbHvle C80UCmea cmecell buoousens ¢ HeghmsaHvim
MONaUBOM. Bvlkazano npeononodicenue 0 603MOICHOM YEEIUYEHUY KOHYEHMpayuu 61U00u3ens 8 CMecesvlx monaueax
0o 30%.

KiaroueBble cjioBa: 6I/IOILI/ISCJ'ILHOC TOILIMBO, CMECEBOEC TOINNIMBO, HEIMUILEBBIC MacCjia U KHUPHI.

E. B. Shevchenko and A. M. Danilov.

About Use of Biodiesel as Additives to Petroleum Fuel

The physicochemical and performance properties of biodiesel fuels derived from food industry wastes as well as from
technical vegetable oils and animal fats are investigated. Additives that improve low-temperature and antioxidative
properties of blends of biodiesel with petroleum fuel are chosen. Suggestion is offered regarding the possibility of
raising biodiesel concentration in fuel blends to as much as 30%.

Key words: biodiesel fuel, blended fuel, inedible oils and fats.
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E-mail: ErshovMA@vniinp.ru

[lepcnekTHBBI NPUMEHEHHsI NPOU3BOAHBIX Pypdyposa B cocTaBe GEH3MHOB

B cmamve paccmompenvt nepcnexmugul npumenenus npou38o0HbIx Pyp@hypona 6 Kauecmse 6blCOKOOKMAHOBHIX
000a80K K OEH3UHY HA OCHOBE AHANU3A UX PUSUKO-XUMUYECKUX U IKCHTYaAMAayUuoHHblX ceoticme. Paccmampusaromes
OdaHmble N0 0eMOHAYUOHHOU CTNOUKOCIU, NOKA3AMENSAM TMOKCUYHOCTU, PEe3VIbMambl MOMOPHO-CIMEHO08bIX
ucnvimanuil Pypanosulx coedunerutl, 3Qpupos Gyp@ypona, pypdypuramuna u Opyeux npoussoousvix ypdypoia.
KioueBbie c10Ba: aBTOMOOMIIBHBIN O€H3UH, BBICOKOOKTaHOBEIE JJ00aBKH, OMOTOILINBO, Gpypdypon, 2-MeTHindypaH,

bypdypunamus, GypdypHriIoBeie 3QUPHI, OKTAHOBOE YUCIIO, BHIOPOCHI YTIIEKUCIIOTO Ta3a.

M. A. Ershov, E. V. Grigor’eva, A. I. Guseva, N. Ya. Vinogradova,

P. A. Nikul’shin, and V. S. Dorokhov.

Prospects of Use of Furfural Derivatives in Gasoline

Prospects of use of furfural derivatives as high-octane additives to gasoline are studied based on analysis of their
physicochemical and performance properties. The data on knock resistance and toxicity indexes and results

of engine-bed tests of furan compounds, furfuryl ethers, furfurylamine, and other furfural derivatives are analyzed.
Key words: automotive gasoline, high-octane additives, biofuel, furfural, 2-methylfuran, furfurylamine, furfuryl

ethers, octane number, carbon dioxide emissions.

A. A. Anucumosa, b. Il. Toukonozos, JI. H. bazoacapos, A. A. Cenesnes

PT'Y medTn u raza um. 1. M. ['yOkuna
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Baunsinue 100aBOK Ha TEPMOMEXAHNYECKYIO CTAOMIBHOCTD CYJIb()OHATHBIX

TUIACTHYHBIX CMAa30K

Ilpedcmasnenvl pe3ynvmamul UCCA€008AHUsL BAUAHUS 00OABOK HA TMEPMOMEXAHULECKYIO CMADUTLHOCTb
cynvghonamnoii niacmuunou cmaszxu. Iloxaszano, ymo esedenue, Kax NPUCAOOK, MaK U HANOTHUMEREl, UCHOIb3YeMbIX
0714 yayuulenus mpuboi02uteckux XapaKkmepucmux, OKazvleaenm NOLOHCUMENbHbIL dPHeKm Ha MEPMOMEXAHUYECKVIO
cmabunvrocms cmasku. Onpeoenenvl ONMUMATbHbIE KOHYEHMPpayuu 000a8oK 8 CyiboHammbvle CMA3KU Ha OCHO8e
cmecu Hegpmanvix macein. Bvisagneno nposenieHue aHMUOKUCIUMENIbH020 0elCmBUsl 8blCOKOUEN0UHOU
ATKUNCATUYULAMHOU U CYKYUHOMUOHOU NpUcadok 8 xonyeumpayusx om 0,5 0o 1,0% macc 6 cyrvgponammusix cmasxax.
KiroueBble cj10Ba: MIIACTHYHBIE CMa3KH, CYJIb()OHATHBIE CMa3KH, IPUCAKU, HATIOIHUTEIH,

TEPMOMEXaHNYICCKAA CTa6I/IJIBHOCTL, KoJuionaHas CTaOMIILHOCTb.

A. A. Anisimova, B. P. Tonkonogov, L. N. Bagdasarov, and A. A. Seleznev.

Effect of Additives on Thermomechanical Stability of Sulfonate Plastic Lubricants

The results of a study of the effect of additives on the thermomechanical stability of sulfonate plastic lubricants are
reported. It is demonstrated that introduction of both additives and fillers used to improve tribological properties
produces a salutary effect on thermomechanical stability of lubricants. The optimal additive concentrations in
sulfonate lubricants based on petroleum oil blends are determined. Highly alkaline alkyl salicylate and succinamide

additives in 0.5-1.0 wt. % concentrations in sulfonate lubricants are shown to exhibit antioxidative effect.



Key words: plastic lubricants, sulfonate lubricants, additives, fillers, thermomechanical stability, colloidal stability.
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Onpenenenne u yay4ylieHHEe CTAOMIbHOCTH CYTOBBIX BLICOKOBSI3KHX TOIJIUB

B pabome uznosceno onpedenenue cmabunbHocmu cy008020 8biCOKOBI3K0O20 MONIUBA C MOYKU 3PEHUsL KOLTOUOHO-
XUMUYECKO20 NPedCmAaBieHUs: 0 HeQMAHBIX OUCHEPCHBIX CUCIEMAX, d MAKICce 0 He0OX0OUMOCTU BKIOYEeHUS 8
deticmeytoujie mpebosanus 0anHo20 napamempa. B kauecmee 06beKmMos ucciedo8anust Oviiu 835aMmvl Cy008bie
6bICOKOBS3KUE MONAUBA, NPULOMOGTEHHBLE U3 MA3YMA, BUCOPEKUH2-0CMAMKA U JIe2K020 230151 KAMATUMUIecKo20
kpexunea. CmabuibHOCmb NOJYHEeHHbIX 00pazyos Obiia onpedenena wepes3 KCUIOIbHbII dKgusanenm. Taxoce ObLIO
OYEHEHO GIUSHUE OUCREPIUPYIOUWUX NPUCAOOK HA OCHOBE OKCUIMUNUPOBAHHBIX AMUHO8 U ANKUTHADMATUHO8

Ha CMaoOUIbHOCMb NOJYHEHHbIX 00PA3Y06 CYOO8bIX GbICOKOBAZKUX MONIUG.

KioueBbie c10Ba: BEICOKOBS3KOE CyI0BOE TOIUIMBO, CTAOMIBHOCTE BRICOKOBSI3KOTO CYJOBOTO TOILIMBA, KCHIIOIBbHBIN

SKBHUBAJICHT, AUCIIEPTUPYIOIIE TPHCATKA

T. N. Mitusova, N. K. Kondrasheva, M. M. Lobashova,

M. A. Ershov, V. A. Rudko, and M. A. Titarenko.

Determination and Improvement of Stability of High-Viscosity Marine Fuels

Determination of stability of high-viscosity marine fuel from the point of colloid chemistry concept of oil disperse
systems and the need for inclusion of this parameter in the current requirements are expounded. High-viscosity
marine fuels produced from residual fuel oil, visbreaking residue, and catcracking light gas oil were taken as the
objects of the study. The stability of the obtained samples was determined via xylene equivalent. Also determined was
the effect of dispersing additives based on hydroxyethylated amines and alkyl naphthalenes on the stability of the
obtained samples of high-viscosity marine fuels.

Key words: high-viscosity marine fuel, stability of high-viscosity marine fuel, xylene equivalent, dispersing additives.

M. M. I'aepunos, B. A. 3anomnenkos, A. A. I'uoacnos, H. K. Moucees

Camapckuii rocy/1TapCTBEHHBIM TEXHUIECKUH YHIUBEPCUTET,

E-mail: krashikovpe@gmail.com

TexHos0rus MOJy4eHus1 cepOOUTYMHBIX BSKYIIHUX JAJIS JOPOKHOI0 CTPOHMTEIbCTBA

Paspabomana mexnonoeus nonyuenus 6UumymHo2o 6axcyuje2o 0Jisk 00POHCHO2O CMPOUMENbCEA HA OCHOGE
MOOUDUYUPOBAHHBIX INEMEHMAPHOU cepotl KyOosblx ocmamkos nepepabomku negpmu. O6pabomxy cmecu GUmMymHoll
OCHOBbL U DNIEMEHMAPHOU Cepbl NPOGOOUIU 8 YCIOBUAX 8030CUCEUSL YIbMPA3EYKA C MOUWHOCIbIO Koaebanuil 2,5
Bm/cm? u wacmomoti 20 kl'y npu 160°C. Hazpee cmecu ocyuwecmenanu uCKIiouumensho 3a cuem sHepauu

axycmuueckux korebanui. Ilonyuenvt obpasyvl cepooumymos coomsemcmeyiowue mapxe bH/ 130/200. Ipumenenue



VALMPA38YKOBO20 NEPEMEUUBANUS NO3BOISI CHUSUMb dHEP203aAMPAmMbl U YCKOPUMb NPOYECC NOAYYEHUs OUMYMHO20
8501CY U4 €20.

KuroueBble ciioBa: 1OpOKHOE CTPOUTENLCTBO, CEPa, OUTYMHbIE BSKYIIHE, yIbTPA3BYK.

M. M. Gavrilov, V. A. Zalomlenkov, A. A. Gidaspov, and I. K. Moiseev.

Technology of Producing Sulfur-Asphalt Binders for Road Construction

A technology has been developed for producing an asphalt binder for road construction based on oil distillation
residues modified with elemental sulfur. A blend of asphalt base and elemental sulfur was exposed to the action of
ultrasound with a vibratory power of 2.5 W/cm? and a frequency of 20 kHz at 160°C. The blend was heated
exclusively by acoustic vibration energy. Sulfur-asphalt samples conforming to the BND 130/200 brand were
obtained. Energy consumption can be reduced and asphalt binder production process can be accelerated by
ultrasonic blending.

Key words: road construction, sulfur, asphalt binders, ultrasound.

A. H. Anamopues’, C. A. leonmvesa', B. A. Mumsazun', E. B. Iloonecnosa’, b. Il. Tymanan?

AO «BHUU HII»,

2PI'Y medrv m raza um. M. M. I'yOkuHa,

E-mail: alatortsevei@vniinp.ru

IpukaagHbie aCHEKTHI UCCIETOBAHN TEPMOIUHAMHYECKHX MAPAMETPOB HE(PTAHBIX JUCHEPCHBIX CUCTEM
Ipusedenvt pe3ynbmampl IKCREPUMEHMATLHBIX UCCTIEO08AHULL C UCNONB308AHUEM MemOoda pacyemd
MEPMOOUHAMULECKUX NAPAMEMPOB CMecell 24308020 KOHOGHCATA U MA3YMA, OCHOBAHHO20 HA 0OPAYEHHOU 230801
Xpomamozpaguu, 015 yenyonenus nepepabomxu Hegpmu 6e3 npuMeHeHUs: MOPULHBIX NPOYeccos. Ycmarnogsnena
603MOIICHOCb ONPeOeleHUs ONMUMATLHO20 COOMHOWEHUSL KOMNOHEHMO8 CMeCU 2308020 KOHOEHCAma U mMazyma no
ee MmepMOOUHAMUYECKUM NaApamempam 018 NOGbIULEHUS 8bIX00d c8emblX (paxyuil. Bvickazano npeononodicenue,
umo 0OpPA306aHUE HOBOU KOINOUOHOU CIMPYKMYPbL CMeCl OUCNEPCHOU CUCmeEMbL (MA3YMA) ¢ 20MO2EHHOU CUCMEMOU
(2a306blM KOHOEHCAMOM) NPOUCXOOUm Yepe3 00pa308aHnue NOIYKOLIOUOHOU cucCmeMbl ¢ nocaedyrouyeti
pecmpyxmypusayuetl 3a ciem npoyecco8 MeNCMOAEKYIAPHO2O 3AUMOOCUCMBUS U PACTHEOPEHUSL.

KiroueBsble ciioBa: HeTh, HEPTEIPOIYKTHI, TEPMOJUHAMHYECKUE ITAPAMETPHI, METOIbI HCITBITAHNH, He(DTSHBIE

AUCIICPCHBIC CUCTEMBI, IMOJTYKOJIJIOUAHAA CUCTEMA.

A. |. Alatortsev, S. A. Leont’eva, V. A. Mityagin, E. V. Podlesnova, and B. P. Tumanyan.

Applied Aspects of the Study of Thermodynamic Parameters of Oil Disperse Systems

The results of experimental investigations using the method of calculation of thermodynamic parameters of gas
condensate and residual fuel oil blends based on inverse gas chromatography for deepening oil refining without using
secondary processes are furnished. The possibility of determination of the optimal ratio of the components of gas
condensate and residual fuel oil blend from its thermodynamic parameters for increasing yield of light fractions is
established. It is suggested that a new colloidal structure of the blend of the disperse system (residual fuel oil) with a
homogeneous system (gas condensates) is formed via formation of a semicolloidal system, followed by

restructurization due to intermolecular interaction and dissolution processes.



Key words: crude oil, oil products, thermodynamic parameters, experimental methods, oil disperse systems,

semicolloidal system.

C. I Akyboea, I'. P. Abunosa, 3. I. Tazeesa, IO. I0. bopucoea, M. P. Ikyboe

WucTtutyT opranuueckoi u ¢puszndeckonr xumun UM. A. E. ApOy3oBa Kazanckoro HayuHoro nieatpa PAH,

E-mail: yakubovasg@mail.ru

Pacnpenesienne BaHAIUA M HUKEJIS O (PPAKIUSM CMOJT TSKEJIBIX

BbICOKOCEPHHUCTHIX HedTell

H3zyuenvl ocobennocmu codeporcanus u pacnpedenenus 6aHadusi U HUKes 8 CMOAAX U UX (Ppaxyusx Ha npumepe
MAACENBIX 8bICOKOCEPHUCTbBIX Hehmell mecmopodcoenuit Tamapcmana, Camapckou ooaacmu u Kaszaxcmana. J{ns
8Cex UCCIe00B8AHHBIX MANCENbIX Hedhmell ¢ POCMOM COOePAHCAHUSL BAHAOUS U HUKeETS HAOI00aemcst NPSIMO
NPONOPYUOHATIbHOE YBeNUdeHUe COOEPHCAHUSA OAHHBIX Memannos 8 cmonax. Cmoabl hpakyuoHuposanucs Ha
OenzonbHble U Cnupmo-odeH30abHble PaKyuu nymem adcopoyuoOHHO-Xpomamozpapuuecko2o pazoenenus Ha
cunukazene. Cnupmo-ben3onvhvle paKyuu MO XapaKxmepusyomces Kaxk bosee NoispHble, 3a cuem NOGbLULEHHOZ0
CO0ePIAHCAHUSL KUCTIOPOOCOOEPHCAUUX CMPYKINYPHBIX 2pYnn. BoisgneHnvl 0COOeHHOCU CO0EPAHCAHUS U pACHpedeleHUs.
B8AHAOUSL U HUKETIA NO PPAKYUAM CMOJ OJis MANCENbIX Hehmell pa3TUiHbIX NPOOYKMUBHBIX KOMNIEKCO8.

KiaoueBble c1oBa: Tsokenast He(Th, CMOJIBI, BAHA UM, HUKEIIb.

S. G. Yakubova, G. R. Abilova, E. G. Tazeeva, Yu. Yu. Borisova, and M. R. Yakubov.

Vanadium and Nickel Distribution in Resin Fractions of High-Sulfur Heavy Oils

The mechanisms of occurrence and distribution of vanadium and nickel in resins and their fractions are studied with
reference to high-sulfur heavy oils of Tatarstan, Samara Oblast (region), and Kazakhstan deposits. For all the
investigated heavy oils, the content of vanadium and nickel in resins increase in direct proportion to the increase in
contents of these metals in the oils. The resins were fractionated into benzene and alcohol-benzene fractions by
adsorption chromatographic separation on silica gel. The alcohol-benzene fractions are characterized as being more
polar on account of higher content of oxygen-bearing structural groups. The special features of vanadium and nickel
content and distribution in resin fractions are disclosed for heavy oils of various production complexes.

Key words: heavy oil, resins, vanadium, nickel.

H. M. Maxcumoe, A. B. Mouceee, H. H. Tomuna, A. A. [lumep3un

Camapckwii roCy1apCTBEHHBIM TEXHUYECKUH YHIUBEPCUTET,

E-mail: maximovnm@mail.ru

XuMnyeckue npeppaiieHnsi KOMIOHEHTOB JIErKOr0 ra3oiijisi KaTaJINTHYEeCKOr0 KPpeKHHIa B mpouecce
THIPOOYUCTKH HA AJTIOMOK00aIbTMOJIU0EHOBOM, AJTIOMOHUKEIbBOJIb(PaMOBOM KATAIN3ATOPAX
HUccredosana enyouna peaxyuil 2u0pupo8aHus apoMamuieckux y2ies000p0008 Pa3IuyHbIX KIACCo8 U 01eh)UHOBbIX
Y271e6000p0008 8 npoyecce 2UOPOOUUCIIKU 1e2KO20 2A30UWIA KAMAIUMUYECKO20 KPeKUHea 8 NPUCYmMCmeuu
aAnOMOKOOAILIMMONUDOCHOB020, ANOMOHUKENbEOIbPPAMOBO20 KAMAIUZAMOPO8. AIOMOHUKENbBONLPPAMOBbIL

Kamaauzamop obradaem 3HauumenvbHo Oojee 8blCOKOU euc)pupyiowezi AKMUBHOCNbIO NO OMHOUWEHUIO K



apoMamuyecKum yene8o00po0dm 6cex KIaccos, yem amomMoKkooarbmmonuboenoswiti. OOHaxKo
anoMOKOOATLIMMONUDOEHOBbII Kamanuzamop obaadaem 6oee blcOKOU 2UOPUPYrOWel AKMUSHOCMbIO NO
OMHOULEHUIO K ONEPUHOBBIM Y21e8000PO0AM, YeM ANIOMOHUKENbEONbPPAMOBHII.

KuioueBble cjIoBa: TUIPOOIHCTKA, JISTKUH Ta30MIb KATATUTHIECKOTO KPEKUHTA, aTFOMOKOOAIBTMOINO /ICHOBBIH,
AJIIOMOHUKENBBOJIB(PAMOBBII KaTaIN3aTOPbI, THAPUPOBAHKUE aPOMATHYECKHUX YIJICBOAOPOI0B, THAPUPOBAHUE

oJie(hUHOB.

N. M. Maksimov, A. V. Moiseev, N. N. Tomina, and A. A. Pimerzin.

Chemical Transformation of Catcracking Light Gas Oil Components

by Hydrofining on Aluminum-Cobalt-Molybdenum Catalysts

The degree of hydrogenation of various classes of aromatic and olefin hydrocarbons in catcracking light gas oil
hydrofining process in the presence of Al-Co-Mo and Al-Ni-W catalysts is studied. Al-Ni-W catalyst exhibits much
greater hydrogenation activity with respect to aromatic hydrocarbons than Al-Co-Mo catalyst. However, Al-Co-Mo
catalyst exhibits much greater hydrogenation activity with respect to olefin hydrocarbons than Al-Ni-W catalyst.
Key words: hydrofining, catcracking light gas oil, aluminum-cobalt-molybdenum and aluminum-nickel-tungsten

catalysts, hydrogenation of aromatic hydrocarbons, hydrogenation of olefins.

10. A. Xam3un, P. P. [llupuazoanos, A. P. laenemuwiun, A. 3. lllaopuna, E. H. baxonuna

Y bumMmckuit ToCcy 1apCcTBEHHBIN HEPTIHOW TEXHUYECKUH YHHBEPCUTET

E-mail: petroleum9@bk.ru

Bausinue ¢a3oBoro cocraBa KaTaju3aTOpoB HA OCHOBE MOAM(PHIMPOBAHHOTO LEOJTUTA

THNa Y Ha BBIX0] yriieBoaopoaoB Cs B mpouecce aJIMKUJIHPOBAHUS N300yTaHa oJlepUHAMH

B oannou pabome onucanvl usmenenuss noxasameneti akMuHOCMU CUNMEIUPOBAHHBIX PaHee KAMAaIu3amopos

Ha 0CHOBE MOOUPUYUPOBAHHO20 Yeonuma muna Y om OCHOBHBIX NAPAMEMPO8 Pa3068020 cOCMABA.: KOAUYECmsed
AMoMO8 amomMunus 8 snemernmaproil aueiike, coomuowenus SiO2/Al203, pasmepa snemenmapnoi suetiku.
Ilpedocmasnenvt pe3yromanmul UCCIE008AHULI CIPYKIYPHBIX USMEHEHULL, NPOUCXO0AWUX 8 KPUCTALIUYECKOU (hasze
yeonuma npu e2o nOCM-CUHMEMuUYecKkoM MOOUPUYUPOSAHUL.

KitroueBsie ciioBa: TBEpAOKHCIOTHOE ANKHIIMPOBAHUE, ICOTUTHI, AJIKUAJIAT, PEIIeTKa [ICOIUTa, JCKaTHOHUPOBAHUE,

ACITIFIOAaMUHUPOBAHUC.

Yu. A. Khamzin, R. R. Shiriyazdanov, A. R. Davletshin,

A. E. Shadrina, and E. I. Bakhonina.

Effect of Phase Composition of Catalysts Based on Y-Type Modified Zeolite

on Cg Hydrocarbons Yeild upon Isobutane Alkylation by Olefins

The deviations of activity parameters of previously synthesized catalysts based on Y-type modified zeolite from the
basic phase composition parameters (number of aluminum atoms in an elementary cell, SiO2/Al.O3 ratio, elementary
cell size, etc.) are described. The results of investigations of structural changes occurring in the crystalline phase of
the zeolite upon its post-synthesis modification are presented.

Key words: solid acid alkylation, zeolites, aliquot, zeolite lattice, decationation, dealumination.
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Tudponpespawienue nagpmanuna é nPUCYymcmeuu Kamaaumu4ecKux cucmem

NiMoS/NiWS-AICls na ocnose me3onopucmeix apomamuueckux Kapkacoe

Cunmesuposan Kamaiu3amop Ha OCHO8e HAHECEHHO20 HA Me3onopucmulil apomamuyeckuil kaprkac (PAF) xnopuoa
anomunus. B nacmosweii pabome ucciedosaro snusnue kamanuzamopa PAF-AICIs na pacnpedenenue npooyxmos
peakyuu 2uOpupoBaAHUsI-2UOPOKPEKUH2A HADMATUHA 8 NPUCYMCMEUU OUMEMATIUYECKUX CYTbHUOHBIX
xkamanuzamopoe PAF-NiMoS u PAF-NiWS. Ycemanoeneno, umo dobasnenue PAF-AICl3 snauumenvro yseruuusaem
8bIX00 NPOOYKMO8 KpeKUHed, Npu 9MOM HAULyyuiue pe3yibmamsl N0 KOHBEPCUU HAGMATuHa Mo2ym 6bimb NOTY4eHbl
npu 00basneHuu 8 peakyuoHuyio cmech cepul. Tak, ucnoavsosanue kamanumuyeckou cucmemor PAF-NiMoS/PAF-
AICI3/S (1:3:3 macc.) nozsonsiem npoeooums KOIUHECMEEHHYIO 2UOPOKOHEEPCUIO HADMATUHA 8 NPOOYKNIbL PeaKyul,
cpedu komopwix oxkono 70% — npodykmul euopuposanus, a 30% — npooykmol KpekuHea.

KiaroueBble ciioBa: TUAPUPOBAHUC, THAPOKPECKUHT, MC30IMOPUCTBIC MAaTCPpUAJIbI, Ha(I)TaJ'II/IH, I‘eTCpOI‘CHHLII\/'I KaTtajJn3.

L. A. Kulikov, M. P. Boronoev, D. A. Makeeva, M. V. Nenasheva,

S. V. Egazar’yants, and E. A. Karakhanov.

Hydroconversion of Naphthalene in Presence of NiMoS/NiWS-AICls

Catalyst Systems Based on Mesoporous Aromatic Frameworks

A catalyst based on aluminum chloride applied on a mesoporous aromatic framework (PAF) is synthesized. The effect
of PAF-AICIs catalyst on distribution of products of naphthalene hydrogenation-hydrocracking in the presence of
PAF-NiMoS and PAF-NiWS bimetallic catalysts is studied. It is shown that addition of PAF-AICIs catalyst greatly
increases reaction products yield and that the best naphthalene conversion results can be obtained by adding sulfur to
the reaction mix. Thus, naphthalene can be hydroconverted quantitatively to the reactions products, of which about
70% are hydrogenation products and 30% are cracking products, by using the PAF-NiMoS/PAF-AICI3/S (1:3.3 wt.
ratio) catalyst system.

Key words: hydrogenation, hydrocracking, mesoporous materials, naphthalene, heterogeneous catalysis.
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Ouenka 3¢ ¢peKTUBHOCTH MHTHOMTOPOB rHAPATO00PA30BAHMS MOJTUTEPMUYECKUM METOI0M



Hanuas cmamos nocesujena oyenke 3gpexmusHocmu un2UOUMoOpos uopamoodPa306anUs ¢ Yeivko bloopa
HAULYHUWUX peaceHmos 0Ji npe0omepaujeHusi 00pa3o8anus 2uOpamos 6 2a308biX CKEANCUHAX — OOHOPAX AKMUBHO20
easa ona ycnoguu Bocmounozo yuacmka Open6ypeckoco Hegpme2azoKkoHOEHCamHO20 MECOPOICOCHUS.
Hccneoosanue nposoouniu ¢ ucnonb308anuem noiumepMuiecko20 Memooa, 6Kuo4aioue2o oxaaxcoenue ¢
NOCMOAHHOU cKopocmbio 1 epad./4 cucmemvl cocmoswen U3 pacmeopa UHeUOUmMopa 6 MoOeu NAACMOB8oU 600bl U
easzosoul cmecu. Mneubupyiowue ceolicmea 06pasyos xapaxmepusosaiu no memnepamype Hauana
2UOpamoodpa306ans U KOIUYeCmsy 2asa, nepeuleouieco 6 2uopam, 8 KOHye onvimd.

KiroueBble ci1oBa: ra3oBble TUAPAThl, THTHOUTOPBI rHapaTo00pazoBanusi, OpeHOyprckoe HeTera3okoHIeHCaTHOE

MECTOPOKACHUEC, CTCIICHb NNEPCOXIIAKICHUS.

R. R. Kaibyshev, A. M. Kunakova, K. S. Rzametov, F. G. Usmanova,

B. M. Anikushin, Yu. F. Gushchina, and A. P. Semenov.

Evaluation of Effectiveness of Hydrate Formation Inhibitors by Polythermal Method

The effectiveness of hydrate formation inhibitors is evaluated to select the best reagents for inhibiting hydrate
formation in gas wells, which are donors of active gas for the conditions in the eastern part of the Orenburg oil and
gas condensate fields. The study was conducted using polythermal method that involves cooling of a system
consisting of inhibitor solution in a model of stratal water and a gas mixture. The inhibiting properties of the samples
were characterized from the initial hydrate formation temperature and the amount of gas turned into hydrate at the
end of the test.

Key words: gas hydrates, inhibitors, hydrate formation inhibitors, Orenburg oil and gas condensate field, degree of

overcooling.
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HccnenoBanue NpoayKTOB OKHCJIEHUS apOMATHYECKUX COeIMHEeHMIl Jerkoii HepTH MeTOAOM Macc-
CIIEKTPOMETPHH YJIHTPABBLICOKOI0 pa3pelieHus

IIposeden ananusz Xumuuecko2o cocmasa npoOyKmo8 OKUCTIEHUS apOMAMUYECKUX COEOUHEHUT, COOePICAUUXCSL 6
Heghmsx, MemoooM MAcC-CNeKMmpoMempuy UOHHO-YUKIOMPOHHO20 pe30Hanca ¢ npeobpazosanuem Pypove.
Yemanoeneno, umo naubonee ycmorinugbimu K OKUCTEHUIO APOMATMUYECKUMU KOMIOHEHMAMU HeQmu A6IAI0MCS
nupen, npou3goonvle henanmpena, Hagpmernonagpmanunvl. Onpeodenenvl RPOOYKMbl OKUCTICHUS 030HOM 20MO0208
ben3zona, Hagpmanuna, a maxoice COeOUHEHUL ¢ YemuvIpbMs U 601ee apOMaAMUIEeCKUMU YUKIAMU.

KioueBble c10Ba: OKUCIEHHE, apOMaTHYECKHE COSANHEHNUS, HE(Th, 030H, MACC-CIICKTPOMETPHSI, XUMUUECKUH

COCTaB.

A. V. Stavitskaya, A. P. Glotov, E. V. Ivanov, A. L. Maksimov, E. A. Karakhanov, and V. A. Vinokurov.
Study of Oxidation Products of Light Oil Aromatic Compounds
Using Ultra-High Resolution Mass Spectrometry



The chemical composition of oxidation products of aromatic compounds present in oils is analyzed by Fourier
transform ion-cyclotron resonance mass spectrometry. It is shown that pyrene, phenanthrene derivatives, and
naphtheno-naphthalenes are the most oxidation-resistive aromatic components of oil. Ozone-oxidation products of
homologs of benzene, naphthalene, and compounds having four or more aromatic rings are determined.

Key words: oxidation, aromatic compounds, oil, 0zone, mass spectrometry, chemical composition.
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