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IHonyuenue cunmes-2aza uz HeMPAOUYUOHHO20 Y21€6000POOHOZ0 CbIPbA

JI. A. T'ynsesa, H. . Bunorpanosa, I'. B. butues, E. I'. T'opnos, A. B. llymoBckuit

E-mail: Gulyaeval A@vniinp.ru

[IpoBeneHBI TECTOBBIC HUCIBITAHUS YCTAHOBKH JUIsI WMCCIAEAOBAHHS Mpollecca rasuuKaiiil OCTaTKOB
TSOKETBIX HeTel B CMECH C YIVIEPOAMCTHIMU CiIaHiamu. [loka3aHa BO3MOXKHOCTh CTaOMIIBHON pabOThI
YCTaHOBKH B peXHMe razupukanuu ¢ noaydyenneM cuHtesd-raza. KIIJ[ mpomecca cocraBui okono 80%,
BBIXOJ] CYyXOT'0 CHHTE3 raza —35,9 M°/KT CBIPBSL.

KiaroueBble cjioBa: Fa3I/I(1)I/IKaI_II/IH, er'ICpOI[I/ICTHﬁ CJIaHEl, TSAXKEIIbIC He(i)THHI)Ie OCTaTKu, CHHTC3-I'a3.

Synthesis Gas Production from Unconventional Hydrocarbon Stock

L. A. Gulyaeva, N. Ya. Vinogradova, G. V. Bitiev, E. G. Gorlov, and A. V. Shumovskii

Test trials of a plant were conducted to study the process of gasification of heavy oil resids blended with
carbonaceous shales. The possibility of steady operation of the plant in gasification mode with production
of synthesis gas is shown. The process efficiency was about 80% and the yield of dry synthesis gas was
5.9 m’/kg of the feedstock.

Key words: gasification, carbonaceous shale, heavy oil resids, synthesis gas.

Mooenuposanue u modepHu3lAUUA NPOMBIUWIEHHBIX HACAOOUHBIX KOJIOHH CEPOOYUCHMKU Ha
Heghmenepepabamulearouiux npeonpuUAMUAX

A. T'. Jlantes, T. M. ®@apaxos, M. M. bamapos

PaccmoTpen nporecc MareMaTuyecKOro MOAEIMPOBAHMS MAaCCOIIEPEHOCA B XaOTUYHOM HACaJ0YHOM CJI0€
npu TypOyJIEHTHOM JBIKEHUM Ta3a M MPOTHBOTOYHOM JIAMUHAPHOM BOJIHOBOM TEUEHUU IUICHKH
xuakoctu. ClIoN HacaJIKH MPEACTABJICH B BIJIE COBOKYITHOCTH SKBUBAJICHTHBIX KAaHAJIOB C TIOMPABKOM Ha
u3BmwIMCcTOCTh. Mcnonp3oBana uaes 1. Kanuiel o mpeacrtaBieHUH BOJTH Ha MeX(a3HOM MOBEPXHOCTH
IUICHKH TPU B3aUMOJICHCTBUU C Ta30BBIM IMOTOKOM B BHJE JJIEMEHTOB IepoxoBaTocTu. [Ipodunu
KOHIIGHTpAlluid KOMIIOHEHTOB HAWJIEHbl MPU TOMOIIM pemeHus AauddepeHnanbHbIX YpaBHEHUN
MacconepeHoca, 3amMCaHHBIX Uil I[HJIWHIPUYECKOTO KaHala ¢ OOBEMHBIM HCTOYHHKOM MACCHI.
[IpencraBneHsl pe3yiabTaThl PELIEHUS CHUCTEMBI YPAaBHEHUN W CPAaBHEHHUE C SKCIIEPUMEHTAJIbHBIMU
JTAHHBIMU TIPU XEMOCOPOITHH.

KiroueBble cjioBa: cepoodncTKa, MaccOOOMEH, XeMOocopOLHs, HacaJouyHas KOJIOHHA, HAacaJKH,

JIBYXKUJKOCTHAsI MOJEINb.

Modeling and Modernization of Industrial Desulfurizing Packed Columns at Refineries

A. G. Laptev, T. M. Farakhov, and M. M. Basharov.

The process of mathematical modeling of mass transfer in a random packing layer under conditions of
turbulent gas motion and countercurrent laminar wavy flow of a liquid film is studied. The packing layer

is depicted as a set of equivalent channels with a correction for sinuosity. P. Kapitsa’s idea of depicting



waves on a mesophase film surface upon interaction with a gas stream as elements of roughness is used.
The component concentration profiles are found by solving differential mass transfer equations for a
cylindrical channel with a volume mass source. The results of solution of the equations system are
presented and compared with experimental chemisorption data.

Key words: desulfurization, mass transfer, chemisorption, packed column, packing, two-liquid model.

Ilonyuenue momopuvlx monaué 014 XO0A00HLIX KIUMAMUYECKUX YCAOGUW RNPU COEMECHMHOIL
nepepadomke pacmumenbHo20 U HEPMAHO20 CbIPbA

JI. A. I'ynsesa, O. U. llImenskosa, B. A. XaBkuH, JI. A. Kpacunbaukosa, P. O. bongymesckuii

E-mail: gulyaevala@vniinp.ru

PaccmoTpeHa BO3MOYKHOCTh BOBJIEUEHMSI CHUHTETHYECKOM HePTH, MoiaydyeHHOH wmeronoM Puiepa—
Tponma w3 cuHTe3-raza mpouecca Tra3uUKalMU JIpeBeCHOW OuoMacchl, B  IPOU3BOJCTBO
aJIbTEPHATUBHBIX HU3KO03aCTHIBAIOUIMX MOTOPHBIX TOIUIMB Kjacca KS myrem mepepa®oTku B cMmecH ¢
IPSIMOTOHHBIM ~ JU3€IbHBIM  JUCTWUISTOM IO  JBYXCTaAMMHOM cXeme: TIepBas cragus —
IUJpoo0IaropaKuBaHie B MPHUCYTCTBUM TPAJULMOHHOIO KaTanuzaTopa ruapoourctku CoMo/Al203,
BTOpas — rujpousonenapapunuszanus. Ilokazano, 4To CUHTE3UPOBAHHBII Ha OCHOBE OMKOMITOHEHTHOM
cmecu neonutoB (LIBH cTpykTypbl neHTacuia U1 MOPAECHUT) HUKEIb- MOJMOIEHCOIEpKAIMM KaTaln3aTop
rupou3oienapadpuHU3anuN 00eCTIeYNBACT MOTYUYEeHHE JU3EIBHOTO TOTUIMBA IS APKTHYECKUX YCIOBUH
(npenenpHas Temneparypa ¢uiapTpyemoctu — —45°C) ¥ aBHALlMOHHOIO KEpPOCHMHA C TEMIIepaTypou
Havana kpucrammmzanuun —63°C. B kauecTBe NpPOMOTOpa MCIIOJIB30BAIACh CMECh OKCHUIOB 0Oopa u
JIaHTaHa, B KAYeCTBE CBS3YIOIIEro — CMeCh aMOP(HOTO ATIOMOCHIIMKATA U Y-OKCH1a AIFOMUHUS.
KuroueBble ci1oBa: HH3K03aCThIBAIOIIEE MOTOPHOE TOIUIMBO, Tra3u(HKaIMs JPEeBECHON OMOMacchl,
cuHTeTH4Yeckass HedTh, mpouecc Pumepa—Tpomniia, NPSIMOTOHHBIA  JU3EIbHBIA  JUCTUIUIAT,

ruipoodIaropakuBaHue, Tuaponsoienapapuauzaus.

Production of Motor Fuels for Cold Climates with Simultaneous Refining of Vegetable and Crude Oil
Stock

L. A. Gulyaeva, O. I. Shmel’kova, V. A. Khavkin, L. A. Krasil’nikova, and R. E. Boldushevskii.

The feasibility of involving synthetic oil produced by Fischer-Tropsch process from synthesis gas of
wood biomass gasification process in production of K5 class of alternative low-pour-point fuels by
processing in a blend with straight-run diesel distillate employing a two-stage scheme (the first stage —
hydrofining in the presence of the conventional hydrofining catalyst Co-Mo/Al203, the second —
hydroisodewaxing) is investigated. It is shown that the nickel-molybdenum-containing hydroisodewaxing
catalyst based on binary mixture of zeolites (high-silica low-alkali zeolite TsVN of the pentasil structure
and mordenite) allows production of diesel fuel for Arctic conditions (limit filterability temperature —

45°C) and in aviation kerosene with initial crystallization temperature of —63°C. A mixture of boron and



lanthanum oxides was used as the promoter and a mixture of amorphous aluminum silicate and g-
alumina, as the binder.
Key words: low-pour-point motor fuels, wood biomass gasification, synthetic oil, Fischer—Tropsch

synthesis, straight-run diesel distillate, hydrofining, hydroisodewaxing.

Bauanue npucadok na ocnose y2iepooHbIX HAHOMPYOOK HaA peonouvecKue XapakKmepucmuku
HCUOKO20 KOMEIbHO20 MONIUea

D. P. 3BepeBa, O. C. 3yeBa, P. B. XabuOymnuna, I'. P. Munraneesa, I'. P. AxmerBaimera, /[. P.
Canux3sHoBa, 3. @. XarMyJuiMHa

E-mail: 6elvira6 @list.ru

JUisa ynydineHus KadecTBa TSHKENIOro He(TSHOTO TOIUIMBA C OONBIIONW J0Jell OCTATOYHBIX (paKiuii
M3Y4YE€HO BIUSHUE N0OABJICHHS K HEMY IPHUCAJOK HAa OCHOBE YIJIEPOJHBIX HAHOTPYOOK, SBISIOLINXCS
YHUBEPCAIBHBIM J100aBOYHBIM HAHOMATEPUAJIOM ISl CO3JaHHUsSl BEIIECTB, MMEIOIIUX MPUHIIUIHAIHHO
HOBBIC WJIM 3HAYUTEIILHO WM3MCHCHHBIE (PU3UKO-MEXaHUYCCKHE W (DU3HKO-XMMHYECKHE CBOMCTBA.
[IpencraBnensl pe3ynbTaTbl MCCIENOBAHMI PEOJOTMYECKHUX XAPAKTEPUCTUK TOIMOYHOrO Mas3yTa u
BOJOTOIUIMBHBIX 3MYIbCUN, CMEIIAHHBIX C CYCIIEH3MEW OTEYECTBEHHBIX YIIIEPOJHBIX HAHOTPYOOK B
mucnepcusx [TAB. PaccMoTpeHbI MEXaHU3MBI BO3JICHCTBUS YTIEPOAHBIX HAHOTPYOOK HA THHAMUYECCKYIO
BSI3KOCTh Ma3yTa. [loka3zaHa BO3MOXHOCTh PEIICHUS 3a7ad dYHEProcOepexeHus u pecypcodpPpeKkTHBHOCTH
3a CYET CHUKECHUS 3aTpaT Ha COOCTBEHHBIC HYXIbI CTAHIIUN U KOTEJIbHBIX MPU BBEJICHUU B KOTEIHHOE
TOIUIMBO YTJIEPOJHBIX HAHOTPYOOK.

KiroueBble cioBa: HeTSIHOE TOIUTUBO, Ma3yT, BOJAOTOILIMBHAS AMYJbCHUS, YIJIEPOJIHbIE HAHOTPYOKH,

ANHAMHUYCCKasd BA3KOCTb, AUCIICPCHUSI.

Efeect of Carbon-Nanotube-Based Additives on Rheological Properties of Liquid Boiler Fuel

E. R. Zvereva, O. S. Zueva, R. V. Khabibullina, G. R. Mingaleeva, G. R. Akhmetvalieva, D. R.
Salikhzyanova, and Z. F. Khatmullina.

To improve the quality of heavy oil fuel having a large proportion of residual fractions, we studied the
effect of addition to it of additives based on carbon nanotubes, which are versatile additive nanomaterial
for producing substances having fundamentally new or significantly altered physicomechanical and
physicochemical properties. The results of the studies of rheological properties of furnace fuel oil and
water-oil emulsions mixed with suspensions of domestic carbon nanotubes in surfactant dispersions

are presented. The mechanisms of the action of carbon nanotubes on the dynamic viscosity of the fuel oil
are studied. It is shown that energy-saving and resource management problems can be solved by reducing
the cost of meeting the needs of plants and boiler houses while incorporating carbon nanotubes in the
boiler fuel.

Key words: oil fuel, residual fuel oil, water-fuel emulsion, carbon nanotubes, dynamic viscosity,

dispersion.



Bauanue npou3eoonvix kanukc[njapenoe na ycmouuueocms naacmudHblX CMA30K K OKUC/IEHUIO

JI. A. Xamunynnmuaa, A. C. I'ycak, E. A. WBanoBa, O. A. Tpodumosa, II. E. TIpoxoposa, 1O. IO.
Mopxepun

E-mail: yu.yu.morzherin@urfu.ru

HccnenoBano BIMsiHUE TPUPOIBI KalTMKc[n]apeHoB (n =4, 6, 8), 100aBIseMbIX B INIACTUYHYIO CMa3KYy,

Ha CTaOWIBHOCTh €€ K OKHCJICHHI0O B YCIOBHSX BBICOKMX Temmeparyp. PaccmorpeHnbl Takue
XapaKTePUCTHKHU, KaK KOJUYECTBO (DEHONBHBIX (DPAarMEHTOB B CTPYKTYpE KaIMKCapeHa, HAJU4ue TPeT-
OYTHJIBHBIX TpPYyNN IO BepXHeMy 0001y Kanukc[n]apeHa, Hanuuue O-alKHIBHOTO 3aMECTHTENS IO
HIKHeMy o0ony. Ilokazano, uro kanukc[8]apeHbl CHOCOOHBI MHTHOUPOBATH BHICOKOTEMIIEPATYpPHOE
OKHCJICHHE TUIACTUYHBIX CMa30K HE3aBHUCHMO OT HAIWYHS TPET-OyTHIIBHOTO 3aMECTUTENS MO0 BEpXHEMY
0001y ¥ aTKUIBHOTO — [0 HUKHEMY.

KiaroueBble ciioBa: KaJIMKCAapC€HBI, INIACTUYHBIC CMAa3KH, aHTUOKCHUIAHTHBIC CBOﬁCTBa, KHCJIIOTHOC YHUCJIO.

Effect of Calix[n]Arene Derivatives on Oxidation Resistance of Plastic Lubricants

L. A. Khamidullina, A. S. Gusak, E. A. Ivanova, O. A. Trofimova, P. E. Prokhorova, and Yu. Yu.
Morzherin.

The effect of the nature of calix[n]arenes [n = 4, 6, 8] added to a plastic lubricant on the oxidation
resistance of the lubricant at high temperatures is studied. Such characteristics as the quantity of phenolic
fragments in the calixarene structure, presence of tert-butyl groups on the upper ring of the calix[n]arene,
and presence of an O-alkyl substituent on the lower ring are examined. It is shown that calix[8]arenes are
capable of inhibiting high-temperature oxidation of plastic lubricants, regardless of the presence of a tert-
butyl substituent on the upper ring and an alkyl substituent on the lower ring.

Key words: calixarenes, plastic lubricants, antioxidative properties, acid number.

Kpexkunz mazyma c ucnonv3oganuem ¢ Kauecmee Kamaau3amopos uiiamos anloMUHUes020 3a600a

JI. M. Mup3oesa, 1. A. Xanadosa

E-mail: ludmilamirzoeva@mail.ru

HccnenoBaH KpEeKMHI Ma3yTa, BBIJICJIEHHOTO U3 CMecH asepOailjkaHckux HedTel, ¢ UCIOIb30BaHUEM
KaTaJIn3aTOPOB Ha OCHOBE IIIJIAMOB aJIFOMHUHHMEBOI0 3aBoja, cofepxanmx a0 50-70% Fe,Os. IlokazaHo,
YTO MPH MCIIOJIb30BAaHUH IIIJIAMOB BBIXOJI )KUIKUX TPOTYKTOB KPEKWHTA Ma3yTa, B TOM YHCJIE MOTOPHBIX
toruuB, npu 550°C Bospactaer g0 80 m 70% wmac. coorBercTBeHHO. [lapoBojsHas razuduxanus
3aKOKCOBAaHHOTO M YaCTUYHO BOCCTAHOBJIEHHOT'O KaTaJaM3aTopa MO3BOJISET MOIYUUTh T'a3 C COAECp)KaHUEM
Boaopoja 1o 72,84% o0.

KiroueBblie cjioBa: mepepaboTka MazyTa, KaTATUTHYECKUI KPEKUHT, IIJIaMbl aTFOMHHHUEBOTO 3aBOJIA,

BOJIOPOACOEPKAIINN Ta3, TUCTUUIATHBIC (DPAKIIUH.



Residual Fuel Oil Cracking Using Alumium Plant Sludges as Catalysts

L. M. Mirzoeva and I. A. Khalafova.

Cracking residual fuel oil separated from a mixture of Azerbaijan crude oils using catalysts based on
aluminum plant sludges containing up to 50-70% Fe,Os is investigated. It is shown that the yield of liquid
products, including motor fuels, upon residual fuel oil cracking at 550°C rises to 80 and 70 wt. %,
respectively. Steam gasification of carbonized and partially reduced catalyst allows production of gas
with a hydrogen content of up to 72.84 vol. %.

Key words: residual fuel oil processing, catalytic cracking, aluminum plant sludges, hydrogen-containing

gas, distillate fractions.

Pacuem mepmoounamuyeckux napamempos npoyecca noay4eHus 8blCOKOOKMAaH08bIX KOMNOHEHM 08
u3 Oyman-0ymueHoeoll pakyuu Ha 0CHO8e MepmodapuiecKux 3a6UcCUMocmeil u UHPopmamueHoil
Mmooenu

E. ®. Tpanesnukona, 10. A. Xam3un, P. P. llupusznanos, A. P. lasnermun, O. H. MaxmytoBa, @. I1I.
Bunsganos, M. H. PaxumoB

E-mail: petroleum9@bk.ru

[IpousBeneHbl pacueTsl TEPMOJAMHAMUYECKUX IMapaMeTPOB Tpollecca OJIMroMepus3anuu OyTaH-
OyTWJICHOBOW (pakmmu Ha OCHOBE TEPMOOAPHUYECKUX 3aBUCUMOCTEH M WH(DOPMATHBHOH MOJIEIH,
KOTOphIC€ B JallbHEHIIEM MOTYT OBITh HCIIOJIb30BAHBI JIUII MAaTEMaTHYECKHX METOJIOB OIICHKH H
MIPOTHO3UPOBAHUS BO3MOXXHOCTH TPOTEKaHMUs peakiuu. ['paduuecku mpencTaBlIeHbl HW3MEHEHUS
KOHCTaHTBI paBHOBeCHs U cBOOOAHOM sHepruu [ mb6ca oT Temmeparypsl mporecca.

KuroueBble cioBa: onuroMmepusanusi, 0OyraH-OyTuiieHoBast (ppakius, TEPMOJUHAMUYECKHUE MTapaMETPHI,

KOHCTaHTa paBHOBecHsl, sHeprus [ nboea.

Calculation of Thermodynamic Parameters of The Process of High-Octane Component Production
Jrom Butane-Butylene Fraction Based on Thermobaric Dependencies and Informative Model

E. F. Trapeznikova, Yu. A. Khamzin, R. R. Shiriyazdanov, A. R. Davletshin, O. N. Makhmutova, F. Sh.
Vil’danov, and M. N. Rakhimov.

The thermodynamic parameters of the process of oligomerization of butane-butylene fraction based on
thermobaric dependencies and informative model, which can be used further for mathematical evaluation
and prediction of the possibility of occurrence of reaction, are calculated. The variations of equilibrium
constants and Gibbs free energy as a function of process temperature are presented graphically.

Key words: oligomerization, butane-butylene fraction, thermodynamic parameters, equilibrium constant,

Gibbs energy.



Tuopoxpexunz eaxyymmnozo 2azoiina na oumemaniuveckux Ni-Mo cynvhpuonvix kamanuzamopax na
ocHoge me3onopucmozo antomocunuxama AI-HMS

A. B. Byronkuna, A. I1. I'noros, C. B. Erazapesui, M. 0. Tananosa, H. A. Cunukosa, C. B. Kapaaiues,
A. JI. Makcumos, 3. A. Kapaxanon

E-mail: kar@petrol.chem.msu.ru

[IpoBeneHo wuccrnenoBaHUE AKTUBHOCTH U CENEKTHUBHOCTH OmMerammueckoro Ni—Mo cynbhuaHoro
Karajgu3aTopa Ha OCHOBE Me3omopuctoro amomocwinkata Al-HMS c¢ cootHomenuem Si/Al=10 B
MpoLecce THAPOKPEKMHIa BaKyyMHOI'O Ta3oiiisi B peakTOpe CO CTAllMOHAPHBIM CJIOEM KaTaliu3aTopa.
HccnenoBaHa 3aBUCUMOCTh aKTUBHOCTH U CEJIGKTUBHOCTH KatanuzaTopa NiS—MoS,/Al-HMS (Si/Al=10)
OT TEXHOJOTMYECKUX TapaMeTpoB Ipoliecca (Temmeparypa, AaBJICHHE BOJOpPOJa, 0OBEMHAsh CKOPOCTh
nosnauyu cbipbs). IlokazaHo, 4To ykasaHHBIM KaTanu3atop B uHTepBasie TemnepaTyp 380—450°C u npu
naBieHuu Bojopona 5 MIla oGecrnieunBaeT KOHBEPCHIO TSKENIOM 4YacTH YIJIEBOJOPOJIHOTO CHIPbs B
TOIUIMBHBIE (PPaKIMKU C BBICOKOH CEJIEKTUBHOCTHIO MO CPEAHUM TUCTHILIATAM U TO3BOJIIET CHHU3UTH
coJiepKaHUE CEPhl B KUIKUX MPOYKTAX TUIPOKPEKUHTA.

KuroueBble ci10Ba: THAPOKPEKUHT, THAPOOUYMCTKA, ME3OMOPUCTHIE MaTe€pUasbl, BAKYYMHBIH Ta30illib,

Cp€aAHUC TUCTUIIIIATLI.

Hydrocracking of Vacuum Gas Qil on Bimetallic Ni-Mo Sulfide Catalysts Based on Mesoporous
Aluminosilicate AI-HMS

A. V. Vutolkina, A. P. Glotov, S. V. Egazar’yants, M. Yu. Talanova, N. A. Sinikova, S. V. Kardashev, A.
L. Maksimov, and E. A. Karakhanov.

The activity and selectivity of bimetallic Ni-Mo sulfide catalyst based on mesoporous aluminosilicate Al-
HMS with Si/Al ratio of 10 in vacuum gas oil hydrocracking process in a reactor with a fixed catalyst bed
is studied. The dependence of the activity and selectivity of the NiS-MoS,/Al-HMS (Si/Al = 10) catalyst
on the process parameters (temperature, hydrogen pressure, volume stock feed rate, etc.) is investigated. It
is shown that in the 380—450°C range and at 5 MPa hydrogen pressure the noted catalyst ensures
conversion of the heavy part of the hydrocarbon stock to fuel fractions with high middle distillate
selectivity and allows reduction of sulfur content in the liquid hydrocracking products.

Key words: hydrocracking, hydrofining, mesoporous materials, vacuum gas oil, middle distillates.

Bausanue 2pynnogozo xumuueckozo cocmaea cmecu 3anaoHOCUOUPCKUX Hepmell Ha Kauecmeo
00p0IHCHO20 Oumyma

B. E. Comos, I'. JI. 3anumesckuii, A. I'. bpycaun, U. B. Ps6unun, B. B. Bacunnes, E. B. Canamarosa, U.
A. Cagunxos, E. E. Hukntna

E-mail: vasvalvs @ rambler.ru

Y CTaHOBIIEHO, YTO CO BPEMEHEM MPOUCXOAUT H3MEHEHHE TPYIMIOBOTO XMMHUYECKOTO cocTaBa (hpakuuid

HedTH, mnocTynatomed g nepepabotkn Ha mnpeanpustue OO0 «Kuned». Ilokazano, uyrto ¢



YBEJIMUEHUEM TIEHETpallMu TyJpOoHA IOBBIIIAETCS CKOPOCTh OKHCIEHUS W HWHACKC MEeHEeTpaluu,
noiyqaeMoro u3 Hero Outyma. C pocToM cojepkaHus TmapaUHOB CYIIIECTBEHHO IOHUKACTCS
PaCTSDKUMOCTh  JOPOXKHOTO OuTymMa. MeToJoM KOMIIAyHIUPOBAaHUS OWUTYMOB pa3IUYHON CTEHICHH
OKHWCJICHUS TTOJTYYCH JIOPOXKHBIN OMTYM, cooTBeTCTBYIOIIMI TpeboBanusm [THCT 1-2012.

KutoueBble ciioBa: rpynmnoBoil XMMHUYECKHI COCTaB, JAOPOXKHBIA OUTYM, mapaduHbl, PacTSHKUMOCTD

ourtyma.

Effect of Group Chemical Composition of Mixture of West Siberian Oils on Road Asphalt Quality

V. E. Somov, G. D. Zalishchevskii, A. G. Brusnin, I. V. Ryabinin, V. V. Vasil’ev, E. V. Salamatova, 1. A.
Sadchikov, and E. E. Nikitin.

It is shown that the group chemical composition of oil fractions refined at OOO Kinef (Kinef Ltd.)
changes with time and that with increase in penetration of heavy resid the oxidation rate and penetration
index of the asphalt obtained from it increases. The extensibility of road asphalt decreases markedly with
increase in paraffin content. Road asphalt meeting the PNST 1-2012 specifications was produced by
compounding asphalts oxidized to different degrees.

Key words: group chemical composition, oil fraction, road asphalt, heavy resid penetration, paraffin,

asphalt extensibility.

Bauanue kanunnaproii nponumku ci1anyeeoii nopoosl Ha 00vem nomeps 2a3a

[enp NMuxao, I'e Xynkoi, Cy Ulyaii, A Yxuxoii

E-mail: suntengfei7 @sina.com

[IpoBeneHo HccaenoBaHnEe 3aKOHOMEPHOCTEN Ipoliecca MPONUTKH ClIaHIa MpU pa3IMuHbIX MapaMmerpax
OypoBOro pacTBopa Ha mpumepe ciania Yanr-7, peruona Snuanr, 6acceitHa Dpaoc, YTO HEOOXOAUMO
JUIl M3YYeHUs BIMSHUS MEXaHW3Ma MPONMUTKHU (uibTpaTa OypoBOro pacTBopa Ha A00bIUy raza U Ha
IpoIlecC pacyeTa ero NoTepb. Y CTAaHOBJIEHO, YTO KaMJUIpHAs NPONUTKA (puiabTpaTa OypoBOro pacTBopa
MIPOUCXOJUT B TP CTAAUM: PaHHSS CTaJus, HA KOTOPOM CKOPOCTh MPONUTKU MMEET BHICOKOE 3HAUEHUE;
CpenHssl cTausl, KOTopas ONpeaeNseTcs MaTpuLe Mopoabl U UMEET HU3KYI0 CKOPOCTh; MO3/IHAS CTaus
— cragus quddy3uun — camas NpOJOJDKUTENbHas cragus. KamwiisipHas NpONUTKA YBEIWYHBAET
CKOpOCTh BBITECHEHHS Ia3a U3 00paslia MOpOAbl, YTO CIY)KUT MPUYUHON BOSHUKHOBEHHS MOTPEIIHOCTH
10-20% npu mojcueTe moTeph raza. B mensx coxpaHeHus KOJUIEKTOPCKUX CBOMCTB IJIacTa U CHUIKEHUS
MOTeph Ta3a HEOOXOAMMO ONTHMHU3MPOBAHTh CBOWCTBAa OYpOBOrO pacTBOpa Aisi CHIDKeHUS d(ddexTa
KAl PHOM MTPOIUTKH.

KaroueBnle ciioBa: CJIaHIIEBBIN ra3, ra3oCcoACpKaHucC, NOTCPHU Ir'a3a, KallWJUIAPpHAA IMIPOIUTKA.



Impact of Imbibition on Lost Gas Content of Gas Shale

Shen Yinghao, Ge Hongkui, Su Shuai, and Yang Zhihui

Field desorption method is an important means of estimating total gas content of gas shale. Accurate
calculation of total shale gas content is difficult, the lost gas content being the main source of error in the
calculation. Because of ultra-low water saturation and high micro-nano capillarity, the water absorption
ability of shale deposit is strong and the drilling fluid percolates into the core pores under imbibition
effect, which, in turn, affects gas occurrence. This effect is not considered currently in calculation of gas
content loss of gas shale. In this article, the mechanisms of shale imbibition process is studied for
different drilling fluid properties with reference to Chang-7 shale of the Yanchang Region of the Erdos
Basin to ascertain the impact of imbibition of drilling fluid filtrate on gas yield and to calculate the lost
gas content of shale. It is shown that capillary imbibition of drilling fluid occurs in three stages: early
stage, which is controlled mainly by fracture and has a high imbibition rate; middle stage, which is
controlled mainly by shale matrix and has a low imbibition rate; late stage is a diffusing stage and is the
longest. Capillary imbibition enhances shale gas dissipation rate and its effect differs if the drilling fluid
properties and the adopted desorption methods are different, causing a 10-20% error in the calculation of
the lost gas content of shale.

Key words: shale gas, gas content, lost gas content, imbibition effect.

Hoegbtit memoo ouenxku cmenenu HadYXanus 2A1UHbL 6 CUCHEME 2TTUHA—NOIUMEP—B00A

Ce I'an, Jlo Iluns, JIoa Muau

E-mail: luopy@swpu.edu.cn

[IpousBenena oreHka S(OPEKTUBHOCTU JEHUCTBUS HMHTHUOMTOPOB HAaOyXaHUS TJIMHUCTOTO CJIaHIA |
UCCIIEIOBaH MEXaHU3M HaOyXaHHs Ha OCHOBE HMH(OpMAIMM O COAEpaHUM BIMTABIIECICS BOJBI B
cUCTeMe TIJIMHA-TIOIMMEep—BOAa Uil Pa3IUYHBIX MHIMOUTOPOB. [l KOJIMYECTBEHHOM OLIEHKH
UCMOJb30BATH (POTOAETEKTOP YIAbTPA(PHOIETOBOIO H3IYUYEHUS U TEPMOTpaBUMETpUYEC KUH MeTOJ
aHanuza. [IpousBeneHHas OIEHKAa CTENEHM HaO0yXxaHHsl MOPOJbl MOXET OBITh HCIOJIb30BaHA IIPU
MIPOEKTUPOBAHUM CKBAXHHBI, a Takke MNpu moadope Haubonee 3(P(EKTUBHOIO U SKOJIOTMYHOTO
MHTUOUTOpa HAOyXaHMsL.

KirueBble  caoBa:  TTIMHHUCTBIM  cliaHel, MHrHOMTOp  HaOyXaHWs  TJIMHUCTBIX  CJIAHLIEB,

TEPMOIPaBUMETPUUECKUM aHaIu3, (OTOAETEKTOP YIbTPadrOIETOBOIO U3ITyUEHUSI.

A Novel Method for Determining the Degree of Clay Swelling in a Clay—Polymer—Water System

Xie Gang , Luo Pingya, Deng Mingyi.

The effectiveness of various clay-shale swelling inhibitors was evaluated and the hydration mechanism
was studied using information on the contents of adsorbed water in a clay—polymer—water system.

Quantitative analysis used a UV photodetector and thermogravimetric analysis. The evaluation of the



degree of shale hydration could provide new ideas for well designs and the most effective and
ecologically friendly swelling inhibitors.

Key words: clay shale, clay shale swelling inhibitor, thermogravimetric analysis, UV photodetector.

Ocobennocmu onepayuoHHO-(PYHKYUOHAILHO20 MEemMOo0d MAZHUMOKOHMPONa Qepponpumeceii 6
20proYe-CMA304UHbBIX MaAmMepuanax

. A. Canpynsik, A. B. Canaynsk, I1. H. [llkatoB, M. A. Kononos

E-mail: d.sandulyak @mail.ru

[IpencraBiena cucteMaTu3upoBaHHas UHPOPMAIUS O HOPMUPYEMBIX MOKa3aTesX U METoJaX KOHTPOJIS
conepkanusi Mexanmueckux npumecedr B COXK, MHIyCTpHaTbHOM W MOTOPHOM Macliax M OCH3WHE.
YuureiBas, 4ro B OOJBIIMHCTBE CIy4yaeB METAUIONPUMECH TMPEACTABISIOT CO00M oOnagaroniue
(beppoMarHUTHBIMU  CBOMCTBAaMH  JK€J€30COoAepkalllue MpUMECH, i UX KOHTPOJIs OTAaercs
MPEINOYTeHHEe MArHUTHBIM MeToAaM. VI310XKeHbl OCHOBHBIE TOJOXKEHUS CpPaBHUTEIHLHO HOBOTO,
anpooupoBanHoro Ha psae ['CM, ombITHO-PAaCYETHOTO METO/Ia, KOTOPHIH B OTIIMYHE OT MPAKTUKYEMOTO,
Cyry0O ONBITHOTO METOJa, IIO3BOJISIET OCYIIECTBIATH Oo0Jiee TOYHBIAH KOHTPOJIb COAEPIKaHUS
depponpumeceii. Ha mnpumepe OeH3WHA, OU3TOIIIMBA, WHAYCTPUAILHOTO U MOTOPHOTO Macel
MOATBEPIK/I€HA IPUTOTHOCTD ISl TAKOT'O METO/Ia KOHTPOJIS MOJIEIH 3KCIIOHEHIIMAIIBHOTO MOTJIOIA0IIETO
sKkpaHa (epporpumeceii. OCHOBBIBAsCh Ha pe3yJbTaTax MPEJIOKEHHOTO METO/Ja MarHHUTOKOHTPOJIA,
OTMEYECH CYIICCTBEHHBIM HEJOCTAaTOK OJHOTO W3 Hauboyee paclpoOCTPAHCHHBIX BapUAHTOB
MarHHTOKOHTPOJIS, UCIIOJIB3YeMOT0 IIPH MPOBEICHUU depporpaduu.

KiloueBble cioBa: roproue-cma3zounble Martepuansl, COX, kene3ocomepikalue MPUMECH,

MAarauTOKOHTPOJIb, OIIBITHO-PACUCTHAA MOACIIb.

Distinctive Features of Express-Functional Method of Magnetic Monitoring of Ferroimpurities in
Fuels and Lubricants

D. A. Sandulyak, A. V. Sandulyak, P. N. Shkatov, and M. A. Kononov.

Systematized information about standardizable parameters and methods of monitoring mechanical
impurity contents in lubricant coolants, industrial and motor oils, and gasoline is provided. Considering
that in most cases metallic impurities possess ferromagnetic properties, magnetic methods are preferred
for monitoring iron-containing impurities. The basic aspects of the relatively new experimental-
computational method approved for a number of fuels and lubricants, which, contrary especially to the
experimental method, allow more accurate monitoring of ferroimpurity content, are expounded. The
suitability of the model of exponential ferroimpurity absorbing screen for this monitoring method is
confirmed with reference to gasoline, diesel fuel, and industrial and motor fuels. Based on the results of
the proposed magnetic monitoring method, a notable demerit of one of the most popular variants of
magnetic monitoring used for ferrography is pointed out.

Key words: fuels and lubricants, lubricant coolants, iron-containing impurities, magnetic monitoring,

experimental-computational model.



