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Bauanue cueywinozo macia Ha peoniocuyveckue CeOUCHEA CYCHEH3Ull Y2isA PpA3Hoil Ccmaouu
Memamopguma

. II. CaBuukuit, 8. M. Cranumesckuii, J[. FO. Cagosckuii, A. C. MakapoB

E-mail: den.83@ mail.ru

N3yueHbl OCHOBHBIE TEXHOJIOTHYECKHE CBOWMCTBA CYCHEH3MOHHOTO YroOJIBHOTO TOIIMBA, B KayeCTBE
JTUCTICPCUOHHON  Cpelbl KOTOPOTO TPUMEHSUIM CHBYIIHOE MAaciio. BBISSCHEHBI 0COOCHHOCTH
PEOJIOTMYECKOT0 TOBEJCHHUS, XapaKTep TEUEHHUs YTOJbHBIX CYCHEH3UM B 3aBUCHUMOCTH OT MPUPOIbI
yried. YcraHoBiaeHO, 4TO 3(P(EKTUBHAS BS3KOCTh CYCIICH3WW YIJIA YMEHBIIASTCS IPH IEpPeXoje OT
Oyporo yrias K aHTpaluTy. TeruioTBOpHas CIOCOOHOCTh W IIOJIHOTA CrOpaHus CYCIEH3WH yIiid,
MOJIYYEHHBIX C MPUMEHEHHEM CHUBYIIHOTO Macja, MPEBBIIAIOT 3TU 3HAYCHUS JUISI MCXOJHOTO YTJIS.

KiarwueBble ci10Ba: CYCIICH3MOHHOC YI'OJIbHOC TOIIJIMBO, CUBYIITHOC MAacCJIO, pCOJIOTHYCCKUC CBOICTBA.

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.

Honyuenue ouonedpmu HcuOKo@a3Hvlm NUPOIUIOM OPEGECUHDL TIEYUEHBL CEEMI020106UAM O
BurraBar PatanazaBopH, Yonnasut bopBopuBonnutak, Yanatun Camapt, [Ipazept PeyOpoyuapoen
E-mail: prasert.r@chula.ac.th

WccnenoBan »kuakoasHbIi NHPOIM3 B aBTOKJIABE JPEBECHHBI JIEYLIEHbl CBETJIOrOJOBYATOW ¢
WCIIOIb30BaHUEM JIeKaHa B KadecTBe pacTBopuTtens, npu Temmeparype 350°C. OneHeHO BIMSHHE Ha
BBIXOJI ¥ XapaKTepUCTUKU OnoHedTH Tpex KatanuzatopoB: ZSM-5, NiMo/Al203, Pt/A1203 u ux cmecei.
Tun xaTanuzaTopa HE3HAUUTENBHO BIMAET HA BBIXOJ OMOHE()TH, MUHUMAJILHOE COZep KaHue KHCIopoa
(10% wmac.) xapakTepHo ajigs OMoHe(PTH, MmorydeHHO B mpucyrcTBur NiMo/Al203. OnTuMu3upoBaHbl
TeMreparypa peakiuu B auanazone 250—400°C u HavanpHOE JaBieHHE Bojaopoaa B Auamazone 0,5-3
MIla. BrisgBieHo, 4To Temmeparypa peakuuu — Oojee 3HaYMMbI mapamerp. Beixox OmonedTH mnpu
temneparype 400°C (karamuzatop NiMo/Al203) coctasmusier 8,6% wmac., conepkanue B HEW KHCIOpoaa
— 8,5% wmac.

KuroueBnble ciioBa: 6MoHE(TH, JIeylleHa CBETIOT0JIOBUATAs, TUPOJIN3 OMOMACCHI, ICTIOTMMEPH3AIIHS.



Bio-0il 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/Al,O3, Pt/Al,03 and their mixtures as the catalysts at 350°C and
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/Al,O3 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 range and the initial H, 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
oxygen content of 5.50 wt. % at 400°C in the presence of NiMo/Al,O3 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 H,
pressure significantly reduced gas yield: CO, 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.

Tpubonocuueckue ceolicmea na1ACMUYHBIX CMA30K C 000as1eHUEM MOTUOOEHCOOEPHCAUUX RPUCAOOK
T. A. 3aiimoBckas, E. I'. bBopayb6anosa, A. C. JIsgos, O. I1. [Tapenaro

E-mail: lyadov@ips.ac.ru

N3yueHbl NpOTUBOM3HOCHBIE U MPOTHUBO3aIUPHBIE CBOKMCTBA IMJIACTUYHBIX CMA30K PA3TUYHON HPUPOABI
IIpU BBEJIEHUU B UX COCTaB MPHCAJOK HAa OCHOBE CEPOCOJEpKalINX coequHeHn MonnbaeHa. IlokazaHo,
YTO TPUOOJOTMYECKHE CBOMCTBA BCEX M3YYEHHBIX CMA30K YIy4IIaroTCs MpH J00aBiIeHUH B HUX 2—8%
Mac. AUTHOKapOamaToB MONHOJeHa, MpUYeM HauOOoJbIlas aKTUBHOCTh MPUCAAOK HAOMIOgaeTcs s
CMa30K C IMOJIMMOYEBUHHBIM 3aI'yCTUTEIIEM.

KutoueBble cioBa: IIacTUYHBIE CMa3K{, IOJIMMOYEBHHHBIM 3aryCTUTENb, a’pOCHJ, MHUHEpaJbHbIE

macia, HOJ'II/I-(X-OJ'IG(bI/IH, ANaMCTp MATHA U3HOCA, KPUTUYCCKAA HAarpys3ka.

Tribological Properties of Plastic Lubricants Infused with Molybdenum-Containing Additives

T. A. Zaimovskaya, E. G. Bordubanova, A. S. L’yadov, and O. P. Parenago

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-a-olefin, diameter of wear

spots, critical load



Ilpomueo3zadupnule npucadxku 0131 MPAHCMUCCUOHHBIX Macel HA 0cHose (hpakyuu a-onegunos Cy
1O. B. ITonos, C. M. Jlenenes, H. FO. Tokmauéra, O. B. Anumenko, C. A. Cnupuues, K. F0. Diichenbn
E-mail: ledenev@vstu.ru

B pesynbraTe mpoBeneHus mporecca B3auMoJeHCTBUS ¢pakiuu o-oiepuHoB Ciyp ¢ MOHOXJIOPUCTOM
Cepoil MoyYeH CepOXIIOPCOAEPKALIUI MPOAYKT, CYIb(PUINPOBAHUEM KOTOPOTO HACBHIIIEHHBIM BOJHBIM
pacTBOpoM Cyib(HIa HATPUS CHHTE3MPOBAH CepocoAepkKauiuii mpoaykT. OnpeneneHsl ONTHMaIbHbIE
YCIIOBUSI CHHTE3a JAHHBIX MPOAYKTOB, KOTOPhIE MOTYT OBITh PEKOMEHJIOBAHBI B KadeCTBE MPHUCAIOK,
YIIy4IIAIOMMX TPUOOJOTHYECKHE CBOWCTBA CMAa30YHBIX MaTEpHUaJioB. YCTAHOBJIEHO, 4YTO 00pa3Ilbl
MUHEPAJIBHBIX Macel, MPUTOTOBJICHHBIX C MPUMEHEHHEM CHHTE3UPOBAHHBIX MPHUCAIOK, MO OCHOBHBIM
SKCIUTyaTal[MOHHBIM CBOMCTBAaM COOTBETCTBYIOT MacliaM TPYIbl KauyeCTBa TPAHCMUCCHOHHBIX Maces
TM-4 SAE 80W-90, API tTuna GL-4 ¢ noBbIIIIEHHBIMU IPOTUBO33AUPHBIMU CBOMCTBAMH.

KiroueBble cioBa: ¢pakuus oneQUHOB, cepocoaepKallue MPHUCAIKHU, MPOTUBO33JUPHBIE CBOICTBA,

TPpaHCMHUCCHUOHHOC MacJIo.

Antiscoring Additives for Transmission Oils Based on Cjy a-Olefin Fraction

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

Sulfur- and chlorine-containing products are obtained by reacting C;o a-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.

Mexanoxumuueckue npeepauieHus GblCOKOMONEKYIAPHBIX KOMNOHEHMOE Hedmu 6 npucymcmeuu
Keapua

B. T'. Cypkos, A. K. I'onnoBko, M. B. Moxaiickas

E-mail: sur@ipc.tsc.ru

N3ydeHbl MEXaHOXMMHMYECKHE IMPEBpPALICHUS] BBICOKOMOJEKYJSIPHBIX KOMIIOHEHTOB He(TH B
MPUCYTCTBUM KBapIia. Y CTaHOBJIEHO, YTO JAECTPYKILUS YIJIEBOAOPOAOB HE(YTH MPU MEXaHOOOpaOOTKEe B
NPUCYTCTBUM  KBaplla COINpPOBOXKIAeTCs o00Opa3oBaHHMEM Tra3000pa3HbIX  yrieBojopojoB. Ilpu
MEXaHOXHUMHUYECKOH o0O0paboTke B NPUCYTCTBHM KBapla cojaepkaHue acpaibTeHOB B HedTH
MecTOpoXaeHus: 3yyHOasH cHUXkaeTcsi, B HedTu MectopoxkaeHus CToaOOoBOe — yBEIMYHUBACTCS.
MexaHooOpaOoTka B MPHCYTCTBUM KBaplla MNPHUBOAMT JMOO K CHUKEHHUIO COJCPXKAHUSA TBEPIBIX

napa¢puHoB (HedTh MectopoxkaeHus CromboBoe), MO0 YBEIMYEHUIO UX cojepxaHus (HepTh



MectopoxaeHus: 3yyHOasH). [Ipu mexaHooOpaboTke He(PTH B NPUCYTCTBUU KBaplla IMPOUCXOIUT
HAKOIUICHHE Ha YacTHIaX TBepAOW (pa3wpl TPyTHOPACTBOPUMOIO OPTraHUYECKOTO BEIIECTBA, COCTOSIIIETO
NpEeuMyIICCTBCHHO M3 T'CTCPOATOMHBIX COGIII/IHCHHfl. HOJIy‘-ICHHI:Ie pPE3YyIbTaThl MOTI'YT 6BITI:
WCIIOJIb30BaHBI IIPH Pa3pabOTKE TEXHOJIOTUICCKUX CXEM MEXaHOXUMHUYECKOM 00pabOTKH HEPTEH.

KiaroueBble cj1oBa: MeXaHOXHMHYSCKAS 06pa60T1<a, MCXAaHOXUMHUs, KBApL, TBEPALIC Hapa(l)I/IHI)I.

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.

Hogviuenue cmadunvnocmu neHvl 000eyuUNCyIbhama HAMPUs, UCHOLIYEMOU O NOGLIUEHUA
Hepmeomoauu, c ROMOWBIO CUTUKAMHO20 3014

I'y IlTaonans, JIu Boubuyns, JIo Banbenu, Yan Yxuayx

E-mail: wjli_ustb@ 163.com

Jlia crabunu3anuu MeHbl 0oAeuuiCcyabdaTa HaTpUS MPEIVIOKEHO HCIONb30BaTh CUIMKATHBIA 3076, C
LEeJbI0 cpaBHEHUS 3()()EKTUBHOCTU CWJIMKATHOTO 30JIs1 U HAHOUYACTHUIl OKCHJa KPEMHHs HCCIEIOBaHBI
CTaOMJIBHOCTh, MPOYHOCTh M BS3KOYyNpyrue cBoicTBa meHbl. [Ipu noGaBnenunm k mene 0,05% mac.
CIWJIMKaTHOTO 30JI1 W HAHOYACTHUIl OKCHJAa KpPEMHHUs Nepuoj TMoyypacrajga TIEHbl YBEIWYUIICA
cooTBeTCTBEHHO Ha 29,3 u 21,1%. CunukatHblil 30716 3¢ ()EKTUBHO MOBBIIIAET MPOYHOCTDH MEHBI, MEHEE
3¢ (HEKTUBHO — HAHOYACTHUIBI OKCHJa KpeMHHMA. J[oOaBieHue CHIMKATHOTO 3011 B OOJIbLIEH CTErneHU
MOBBIIIAET MOJYJIM BSI3KOCTU M YNPYrOCTU IUIEHKH >KHJIKOCTH, YE€M BBEICHHE HAHOYACTHUL[ OKCHIA
KpeMHUusi. OCHOBHOM MNPUYMHON TOJTY4YEHHBIX pE3yJbTaTOB MOXKET OBbITh O0o0'NblIasi IHUCHEPCHOCTD
CHJIMKATHOTO 30JIs1, YeM HaHOYaCTHUI[ OKCH/Ia KPEMHHUSI.

KiroueBble cjioBa: cTaOUIBHOCTD MEHBI, BA3KOYIPYTHe CBOMCTBA, IpaHUIlA pa3jiena BO3AyX—KHIKOCTb,

CHJIMKATHBIN 30JIb, HAHOYACTHUIIbI OKCUAa KPCMHUS.



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.

Ouyenka menniomol c2o0panus OUOMONIUBA HA OCHOBE NPOOYKNO8 NUPOIU3A OPEBECUHbL U OPEBECHBIX
0mxo00086

K. E. ITaakun

E-mail: texmexium@mail.ru

[IpenmpuHsATa TOMBITKA TCOPSTHUYSCKON OIEHKH TEIUIOTHl CTOPAaHHs TMPEAINOIaraeMoro >KHIKOTO
OMOTOINIUBA HAa OCHOBE MPOIYKTOB BBICOKOTEMIIEPATYpHOIl MepepabOTKH PACTHTEIBHOTO ChIPHA.
YcTaHoBneH HauboJsee MOJHbIA KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB, pacCUMUTaHa HHU3IIAs TETIoTa
CrOpaHHs KOMIIOHCHTOB OHWOTOIUIMBA, YICIBHBIA pacxoj BO3JIyXa IPU IIOJTHOM CrOpAaHUU CMECH.
[TpoBeneHO cpaBHEHHE MMOJIYICHHBIX JAHHBIX C TETUIOTOW CTOPAHMSI TPAAUIIMOHHBIX He(DTSHBIX TOILTUB.

KaroueBnble ciioBa: TCILJIOTBOpHAsA CHOCO6HOCTB, 6I/IOTOHJ'H/IBO, MMUPOJIN3 JPEBCCUHBIL.

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.



Yeneeo0opoowvl ¢ npodykmax oxucaumenvruo-2udporumuuecKkoii mpanchopmayuu canponenumaos

H. H. Poxocosa, B. 1O. Pokocoga, IO. B. Poxocos

E-mail: chemgeo@rambler.ru

C npumeHEeHHEM METOJI0B XpOMAaTOMAacC-CIIEKTPOMETPUU BBISIBJICH Ka4eCTBEHHBIH W KOJMYECTBEHHBIN
COCTaB  YIJIEBOJOPOJIOB,  OOpasylomMXcs NOpU  OKHUCIUTEIbHO-THIPOJIUTHYECKOH  00paboTke
CampoINeNMTOBBIX Troprounx ciaHieB Ky30acca w MOHrommu B yCIOBUSIX BOJHOTO IMHPOIHU3A.
OOHapy>KeHO, YTO OKUCIUTEIbHO-TUAPOIUTHYCCKUE TPEBPAIICHUS OPraHU4YeCKOW MAacChl ITHUX
canponenutoB mpu 400°C B BogHO-11e104HO# cpene Ha 30—40% cBsa3anbl ¢ popmupoBaHueM napaduHo-
Ha(TEHOBBIX YIIIEBOJIOPOJIOB — MpeumMyIecTBeHHO akaHOB (0T Cig 10 Cs;) u ankeHoB (0T Ci4 10 Cpg)
HOpPMaJIbHOTO CcTpoeHusl. OTMEUYEeHO, YTO, B OTIMYHE OT MPOJYKTOB OE3BOJHOTO MUPOJIM3A, MPOAYKTHI
OKHUCIIUTEIHHO-THIPOJIUTHYECKON JECTPYKIIMU COJEpKAT OOJIbIIIE MOHOHEHACHIIIEHHBIX OJE(HUHOB C
pa3IMYHbIM MOJIOKEHHUEM JBOMHON cBsi3u. Mcxons u3 cocraBa yrieBOAOpOIOB-OMOMapKepoB, caelaH
BBIBOJI O MOPCKOM MTPOUCXOKICHUH UCXOTHOM OMOMACCHI HCCIIEIOBAHHBIX TOPIOYUX CIIAHIIEB.
KiroueBble cj10Ba: CanpoNeIUThI, TOPIOYNE CITAHIIBI, OKHUCIUTEIBHO-THIPOJIUTHYSCKAS TpaHCPopMaIus,

OroMapKepbl, BOJHBIA MTUPOIIU3.

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
these sapropelites at 400°C in aqueous-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.

3agucumocmv KoIpPuyuenma u3zeneuenus Hepmu om MeEPMOOUHAMUUECKUX NAPAMEMPOE
pacmeopumens

M. H. lanames, /1. I'. ®unenko, H. M. bynaesa, B. A. Bunokypos, P. P. Mypcaiios

E-mail: jnus@mail.ru

WccnenoBan mpouecc BbITecHeHUs HepTH cBepxkpuTuueckuM CO; u3 TBepAOW MOPUCTOHN Cpeibl B
LIIMPOKOM JUana3oHe MapaMerpoB cocTosiHus. MccienoBana 3aBUCUMOCTh KOA((GUIIMEHTa BBITECHEHUS
HedTH OT Temmeparypsl B auanazoHe 40—80°C npu naBienuu B untepBane 9—13 MIla. YcranosieHo,

yro noBelmieHne Temmneparypbel CO, B uHTepBane 55-80°C mpUBOAUT K CHIDKEHHIO KO3((UIMEeHTa



u3BnedeHus. OTMEUEHO, YTO CYIIECTBYET ONPEACICHHBIH MOPOT JaBJICHHS, NMPEBINICHHE KOTOPOTo HE
MO3BOJISIET CYIIECTBEHHO COKPAaTUTh PACXOJ] BBITECHSIONIETO areHTa W MOBBICUTH KOI(PPHUIHCHT
BBITCCHEHUS HE(PTH, a ONTUMAIBHBIN 00bEeM HArHETAHUSI HAXOJUTCS B Mpe/ieax IBYX MOPOBBIX 00HEMOB
BO BCEM HCCJICIOBAHHOM MHTEpPBAJIC TEMIIEPATYP U IaBJICHUH.

KiroueBblie cioBa: ko3hOUIMEHT U3BICYCHHUS HEPTH, BRITCCHEHHE HE(PTH, CBEPXKPUTUICCKUN (DITIOHI,

KpUTHYCCKad TOUKA, AUOKCU I yrjicpoaa.

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 CO; 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 CO, temperature to 55-
80°C leads to a decrease in extraction factor. It is indicated that there is a definite pressure threshold
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.

Iloozomoexka cmewtanHol KOMROZUWUU 20PIOUE20 CTIAHUA U HehmAH020 OcCmamKa K 2azugpuxayuu

JI. A. T'ynsaesa, H. 4. Bunorpanosa, B. A. XaBkuH, A. E. ['opnos, A. B. Illymosckuid, I'. B. butues
E-mail: gulyaevala@vniinp.ru

[IpencraBneHsl pe3yabTaThl SKCIEPUMEHTATBHBIX HCCIIETOBAHUN IO TTOATOTOBKE KOMITO3UIIUHA TOPIOYETO
CJIaHIla U HE(PTIHOTO OCTaTKa K Ta3u(UKAIMU C IENIbI0 TOJYYeHHUs] CUHTE3-raza TpeOyeMoro cocTasa.
[ToxazaHa BO3MOKHOCTh MPUTOTOBIIEHUS CTA0MIIBHOM CYCIIEH3UH TOPIOYETo ClaHIa B BOJAHON SMYJIbCUU
BBICOKOBSI3KOTO Ma3yTa CO CTPYKTYPHO-PEOJIOTMYECKUMHU XapaKTepUCTUKAMHU, O00eCIeYnBaIOIIIMHU
OCCHpEeNSITCTBEHHOE TPOKAaYMBaHWE ChIPhs Trasudukanuu uepe3 (GOpPCyHKH Ta3oreHeparopa U
pPaBHOMEPHOE pacIipesiesieHHe B 00beMe KaMephbl CTOpaHusl.

KiroueBble cJjioBa: TOprOYMiA ClaHel, BBICOKOBSI3Kas HE(PTh, TSKENbIM HEDTSAHOM OCTaTOK, Mas3yT,

CTPYKTYpPHO-PEOJIOIHYECKHE XapaKTePUCTUKH, Ta3u(uKaLus.



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

Bnuanue napamemposé ucnvimanus Ha KOPPO3UOHHYIO AKMUBHOCHMb ABUAUUOHHBIX MONIAUE HO
OMHOWIEHUIO K YBEHHBIM MEMALIAM 8 OUHAMUYECKUX YC108UAX

H. M. Jluxtepona, K. B. [llaranos, B. B. Cy3ukos, . M. Hukutun

E-mail: alyamurashkina @ gmail.com

[TonydeHbl SKCIIEpUMEHTANbHBIE JaHHBIE O BIMSAHUM MapaMETPOB pPEKUMa HCIBITAHHS aBUALMOHHBIX
toruiuB Ha ycraHoBke [IUTO-M Ha KOppO3HOHHYIO arpeCCUBHOCTH TOIUIMB IO OTHOLIEHUIO K MEIU U
oponze Bb-23 HII. [TokazaHo, 4To0 KOPpO3MOHHAS arpeCCUBHOCTH TOIUIMB BO3PACTACT B JUHAMHYCCKHX
ycnoBusix. CHIDKeHHE 00beMHON CKOPOCTH TOIUIMBA YMEHBIIIAET KOPPO3UOHHYIO aKTHBHOCTH TOTUIMBA 110
OTHOIIECHHUIO K LIBETHBIM MeTajuiaM. [IpUCyTCTBHE IIBETHBIX METAJUIOB YXYALIAET TEPMOOKUCIUTEIBHYIO
cTaOuIbHOCTD TOIUIMBA B 3 paza. OTMedeHo, yto npu Ttemneparype 150°C koppo3uOHHBIE TOTEPH MEIU
MakcumainbHbl. [loBbimenne Ttemmnepatypsl TormumBa oT 130 nmo 170°C cmocoOGCTBYeT CHMMKEHHIO
KOPPO3MOHHOM arpeCCUBHOCTU aBUAI[MOHHBIX TOILJIMB 0 OTHOIIEHUIO K Oponse Bb-23 HII.

KuroueBble ciaoBa: Koppo3usi, Melb, OpOH3a, TEPMOOKHCIUTENbHAs CTA0MJIBHOCTb, AaBHAIIMOHHOE

TOIIJINBO, JUHAMHWYCCKUC YCIIOBUSI.

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
threefold. It is indicated that the corrosion loss of copper is maximum at 150°C. Elevation of fuel
temperature from 130 to 170°C reduces the corrosive effect of the fuel on VB-23 NTs bronze.

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



Hccnedosanue mexnonozuu 6pemeHHoOll U30AAUYUU MPEUSUHOBAMBIX KOJIIEKMOPO8 C NPUMEHEHUEM
0CAOK000PA3YIOUUX 6eULeCE

Wrxkan Xao, JIro FOan, JIn Kait

E-mail: cdutzhhO8@ 163.com

[Tornomenue OypoBOro pacTBOpa, BO3HHUKAIOIIEE B TPEUIMHOBATHIX KOJUIEKTOpaX, MPEMATCTBYET
nporeccy OypeHHs W MOXKET BBI3BaTh 3HAUYMTENbHBIE NOBPEXICHHMA IutacTa. Pa3zpaborana HoBas
TEXHOJIOTUSI BPEMEHHOH M30JISILIMU TPEIIMHOBATHIX KOJUIEKTOPOB C MPUMEHEHUEM O0CaIKOOOPa3yIOIINUX
BEUIECTB W METOJa KOJbMaTallMM TPELIUH, COYETAIOLIEro B cede MpPEeUMYIIeCTBA XUMHYECKHX H
¢bu3znueckux MeToJoB. Pe3ynpTaThl MOKa3adu, YTO MPOLECC 3aKyNOPUBAaHUS TPEIIMH MPOTEKaeT C
BBICOKOHM 3((PEKTUBHOCTBIO, CPEIHSsI CTENEeHb OcajkooOpa3oBaHus coctaBisier 96,14%. YcraHoBneHo,
9TO 30Ha 3aKyMOpPUBAHUsS CIOCOOHA BEHIICPKHBaATH HaBieHue Oosiee 6 Mlla. Ygamenue mpoayKToB
M30JSIMM  TakkKe NpoTekaeT ObIcTpo W 3(PGEKTUBHO, TaKUM 00pa3oM, IMpolecc HE OKa3bIBaeT
HEraTUBHOTO BIIMSHUS HA KOJIEKTOP.

KiroueBble c10Ba: TpEIMHOBATHIC TTOPOABI, BpEMEHHAsI M30JISIHS, XUMUYECKast U30JsIus, prusmyeckast

n30JIA1usd, 0C3IlKOO6pa3OBaHI/IC, BpPEMCHHAaA U30JIAA0UA C IPUMCHCHUCM OcaI[KOO6pa3OBaHI/I$I.

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.

Knaccugpurkayua mpyonou3senexaemoix negpmeit u ananu3 ux KauecmeeHHbvIX 0CcoOeHHOCmell

I'. Amenxko, FO. M. TTomumryk

E-mail: sric@ipc.tsc.ru

[IpencraBnena TUNM3anusi TPYyJHOU3BIEKaeMbIX HedTeld Ha OCHOBE aHanmu3a W 000O0IIeHUS
JTUTEpaTypHBIX JaHHBIX. [IpeminokeH WHACKC KadecTBa He(dTeW, TO3BOJISIONIMNA HMCCIIEIOBAThH
OCOOEHHOCTH  TPYIHOU3BJIECKaeMbIX 3amacoB Hedtu. IlpeacraBmena kimaccudukanus  THUIIOB
TPYQHOU3BICKAEMBIX HEPTEl MO HMHIEKCY KadecTBa C BBIIEICHHEM TpeX KIaccoB: He(TH HU3KOTO,

CPCAHCTO U BBICOKOT'O Ka4CCTBA. Ha ocHoBe aHanmm3a JaHHBIX O 18000 06pa3uax He(bTefI C aHOMaJIbHbIMH



ceoiictBamu 1 9000 oOpasiax HepTel CO CIOKHBIMU YCIIOBUSX 3aJleTaHUsl OMpeeieHbl 0COOCHHOCTH
(U3NKO-XMUMHUYECKUX CBOMCTB TPYIHOM3BIEKAEMBIX HE(TEH HU3KOT0, CPEIHEr0 U BBICOKOTO KadyecTBa.
[Ipemioskena Hambosiee mosHas Kiaccupukanug Hepred Mo (PU3MKO-XMMUYECKHM XapaKTepUCTHUKAM,
YUUTBIBAIOIIAsl TIOTHOCTh, BA3KOCTb, COJAEpMaHHE Cepbl, CMOJI, achajibTEHOB, TBEPAbIX MNapaduHOB,
BaHAJMs, HUKEIS, JIETKUX (Ppakuuii, Tra30HACKIEHHOCTh HEDTH U Jp. Pe3ynbraTel nccienoBaHUS MOTYT
OBITH MCIIOJB30BAHbI MPHU ONTUMH3AIMKA MApUIPYTOB TPAHCIIOPTUPOBKU MO TpyOompoBogam HeTei ¢
aHOMAJIBHBIMU  (DU3UKO-XUMHYECKUMHU CBOWCTBaMH. KirtodyeBble cioBa: TpyAHOHM3BJIeKaeMmble HedTH,
UHJEKC KauecTBa HedTH, kiaccupukauus HedTel, Kiaacchl kauecTBa HeTH, HEPTU C aHOMAIHLHBIMU

CBOMCTBaMH.

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.



