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Bauanue npodonsicumenvhocmu mexanuueckoii akmueauyuu npoOyKmoe nupoau3a pacmumenbHo2o
CHIPbA HA MEPMUYECKYI0 YCHMOUYUBOCHLL (DOPMUPYEMBIX MHO2OC/IOUHBIX Y2/1ePOOHBIX HAHOMPYOOK

B.II. Pepa', A. D. ®unarenkos', 10. H MchypOBl, B.T. Kyp;IBLII?I2

| TanbHeBoCTOUHBIIT (benepanbHbIil yHUBEpcUTET (T. BiaauBocTok),

2I/IHCTHTyT xumuu JlanpHeBocTouHOTO oTAEeiaeHus PAH (r. BnaguBocTok),
E-mail: festurvp@mail.ru

N3yueHo BiMsAHUE MPOAOKUTEIBHOCTH MEXaHOAKTUBALMM aMOP(HOIro yriepoja, IOJy4eHHOIO
IIUPOJIN30M PACTUTENBHOIO ChIpbsi, Ha MOP(}OJIOTHI0 (OPMUPYEMBIX MHOIOCIOWHBIX YITIEPOAHBIX
HaHOTPYOOK. MakcuManbHbI BBIXOJ] HAHOTPYOOK HaOmonaerca npu 36-4acoBOW MeXaHOAKTHBALUU
amopdHoro yriaepojaa. Beixonx HaHOTPYOOK CYIECTBEHHO 3aBHCUT OT THUIA PACTUTEIBHOIO ChIPh,
noABepruyroro nuposusy. IIokazaHo, 4YTO [uuTenbHas MEXaHMYECKas aKTUBaLUsd YIVIEPOAHOU
KOMIIO3ULIMM B BapHO-IUIAHETAPHOM MENbHUIE MPHUBOAUT K OOPAa30BaHHMIO arperaTroB, COCTOSAIIUX M3
MHOTOCJIOHHBIX HaHOTPYOOK W aMOpP(HOro yriepoia, W TMOTEpPEe TEPMUYECKOH YCTOMYMBOCTH
HAHOTPYOOK. J[aHHOE 0OCTOSATENBLCTBO ONPENEIACT CHIDKEHUE COAEPXKAHUS YIIIEPOIHBIX HAHOTPYOOK B
IPOAYKTaX BaKyyMHOI'O OTXMHIa, IPOBOJUMOTO C L1EJIbI0 paMHUPOBAHUS HAHOTPYOOK.

KiroueBble cji0Ba: pacTUTEIBHOE ChIPbE, MUPOJIN3, aMOP(HBIN YIIepoJl, MEXaHUYeCcKasi aKTHBaLus,
YTJIepOHbIE HAHOTPYOKH, BAKYYMHBIH OTXKUT, TEPMHUUYECKasl YyCTOHYUBOCTb.

Influence of Duration of Mechanical Activation of Vegetal Material Pyrolysis Products on Thermal
Stability of Moldable Multilayer Carbon Nanotubes

V. P. Reva, A. E. Filatenkov, Yu. N. Mansurov, and V. G. Kuryavyi.

The influence of duration of mechanical activation of amorphous carbon produced by vegetal material
pyrolysis on the morphology of moldable multilayer carbon nanotubes is studied. The maximum
nanotube yield is observed when amorphous carbon is mechanically activated for 36 hours. The nanotube
yield depends a great deal on the type of vegetal materials submitted to pyrolysis. It is demonstrated that
prolonged mechanical activation of carbon composite in a vario-planetary mill leads to formation of
aggregates consisting of multilayer nanotubes and amorphous carbon and to loss of thermal stability of
nanotubes. This fact is responsible for the decrease in carbon nanotube content in products of vacuum
annealing carried out for nanotube purification.

Key words: vegetal material, pyrolysis, amorphous carbon, mechanical activation, carbon nanotubes,
vacuum annealing, thermal stability.

Xummomonozuueckue mpeoosanusa Kk ouoImanonvuvim monaueam E30 u E85 u nepcnekmuevt ux
npumeHnenus

M. A. Epmos, E. B. Tpudonosa, . ®. Xabubynnun, B. E. EMmenbsaOB
OAO «BHHWU HIT»,

E-mail: ershovma@vniinp.ru

B Hactosimmee Bpems B Poccum peanmusyercss KOMIUIEKCHasl MporpamMma pa3BUTHS OMOTEXHOJIOTHH.
KitoueBoe HampaBieHHWE MNpOrpaMMbl — CO3JlaHUE OJNAaroNpUsATHBIX YCIOBUH Ui TPOU3BOACTBA
O0M0dTaHOa, KOTOPBIH MOXKET NPUMEHSThCA B KAayecTBE KOMIIOHEHTa CTaHJApTHBIX aBTOMOOMIIBHBIX
OCH3MHOB, a TaK)Ke CIELHUAIbHBIX OMOATAHOJBHBIX TOIUIMB. B cTarhe mnpencTaBieHbl TEXHUUYECKHE



TpeOOBaHUS K SKCIEPUMEHTAJIbHBIM oOpasiam OmosTanosnbHbIx ToruB E30 u E85, paspabortannbie B
pamkax BemosHeHus B OAO «BHMUM HII» nHayuHo-mccrnemoBaTenbCKOM pabOThl, KOHEUHAs IIENb
KOTOPOH — CO3[JaHHEe TEeXHOJOrHH Mpou3BoacTBa TorumB E30 u E8S5 ¢ MuHMManbHOI ce6ecTOMMOCTBIO €
MOCJIEAYIOIUM BHEAPEHNUEM B PErHOHAJILHOM MacIiTade.

KuroueBsble ciioBa: 6uosranoin, E8S, E30, aBToMOOMIBEHBIN O€H3WH, CPEAHEITAHOIBHOE TOIUIHBO.

Chemmotological requirements of E30 and E85 bioethanol fuels and their potential uses
M. A. Ershov, E. V. Trifonova, 1. F. Khabibullin, and V. E. Emel’yanov

Currently, a comprehensive biotechnology development program is being implemented in Russia. The
key direction of the program is creation of favorable conditions for production of bioethanol that can be
used as a component of standard automotive gasolines as well as of special-purpose bioethanol fuels. This
article lists the technical specifications for experimental specimens of E30 and E85 bioethanol fuels
developed within the ambit of scientific research work at OAO VNII NP, the ultimate goal of which is to
develop an E30 and ES85 fuels production technology at minimal cost and to subsequently employ it on a
regional scale.

Key words: bioethanol, E30, E85, automotive gasoline, mid-grade ethanol fuel

Hcnonvzoeanue memooa aunanusa MHOOMEPHDBIX OAHHbIX npu pa3pa60ml<e mexnoiozuu
npou3300cmsa 6bICOKOKA4eCmeEEeHHblX 00p0.7K'Hblx 6umyM03

I1. M. TIOKI/IJ'II/IHal, B. H. MeJ‘ILHI/IKOBl, B. A. TLIH.IGHKOI, B. B. EpMaKOBZ, A. A. Tlumenos’

1 o ¥

OAO ((Cpe,I[HCBOJ'DKCKI/II/I HAaYYHO-HCCJICA0BATCIIbCKUU UHCTUTYT 110 He(bTenepepa60TKe»,
2 o o o

CaMapCKI/II/I rocyaapCTBCHHbIM TCXHUYCCKUN YHUBCPCUTCT,

E-mail: TukilinaPM @svniinp.ru

PaccmMoTpeHa BO3MOXHOCTh HCIIOJNB30BAaHUS aHalIM3a MHOTOMEPHBIX JAHHBIX IS HPOTHO3WPOBAHHUS
CBOMCTB HE(TSAHBIX JOPOXKHBIX OMTyMOB. [locTpoeHHass NpOrHOCTHYECKas MOJENb IO3BOJIMIIA
OTNpEAETUTh ONTHUMAIbHBIM COCTaB ChIpbS M TEXHOJOTMYECKHE IMapaMeTphbl Mpolecca OKUCICHMS JUIs
MOJTyYEeHHUs YIIy4dLIeHHbIX OMTYMOB. OIpe/iesieHbl MON0KUTENbHBIE U OTpULIATEIbHbIE KOPPETUpPYIOIne
NepeMEHHbIE W3 HAOOpOB JAaHHBIX: CBOMCTBAa CBHIpbs, MapaMETpPhbl Ipolecca OKUCIEHMsS, CBOMCTBa
okHciaeHHoro Ouryma. C HCIOJNIB30BaHMEM pEe3yJbTaTOB IPOBEIEHHOTO aHaiu3a pa3paboTaHa
TEXHOJIOTUSI TPOU3BOJCTBA YIYYIIEHHbIX OUTYMOB HPUMEHUTEIBHO K TEXHOJOTMYECKUM YCIOBHIM
o6utrymuoro nmpoussozactsa OAO «Csizpanckuii HIT3».

KiroueBble cioBa: HeQTsHOW OWTYyM, aHalu3 MHOTOMEPHBIX JaHHBIX, MPOTHOCTUYECKas MOJEIb,
IPYIIIOBOM YIJIEBOJOPOIHBIN COCTAB.

Use of multidimensional data analysis method for developing high-quality road asphalt production
technology

P. M. Tyukilina, V. N. Mel’nikov, V. A. Tyshchenko, V. V. Ermakov, and A. A.Pimenov

The possibility of analyzing multidimensional data for predicting properties of petroleum road asphalts is
examined. Construction of a prognostic model helped determine the optimal feedstock composition and
technological parameters of the oxidation process for getting improved asphalts. The positive and
negative correlating variables, viz., feedstock properties, oxidation process parameters, and properties of
oxidized asphalts, are determined from the data set. The analysis results were used to develop a
technology for producing improved asphalts under conditions of asphalt production by OAO Syzranskii
NPZ (OJSC Syzran Refinery).

Key words: petroleum asphalt, multidimensional data analysis, prognostic model, group hydrocarbon
composition.



Kamanumuueckoe cynvghuouposanue ppaxyuu o-onegpunos Ci;—Ciy
C. M. Jlenenés, 1O. B. Ilonos, /1. A. Kpoman, B. A. [1aBnoBa
Bousrorpanckuii rocy1apcTBEHHbIM TEXHUYECKUM YHUBEPCUTET,
E-mail: dmiroshnikova@mail.ru

Hccnenoan nporecc cynspuauposanus Gppaxuun o-oiaeduHoB Ci;—Ci4 B IPUCYTCTBUN Pa3INIHBIX
MPOU3BOJHBIX  JHANKWIIUTHOGOCcHOpHOH KUCIHOTHL. OmnpeneneHsl ONTHMalIbHbIE KOHIIEHTpPAIUS
KaTajgu3aropa W HPOJODKUTENBHOCTh  IPOBEACHUS  Ipolecca,  MO3BOJIIOMIME  IONYYHUTh
BBICOKOCEPHMCTBIN MPOAYKT C COAEPKAHUEM XUMHUYECKH CBsi3aHHOM cephl 24,8% mac. IIpoaykr moxer
OBITH MPEUIOKEH ISl UCTIONIb30BAHUS B KQUECTBE MPHUCA/IKH, YIyUIIAOIIEH TpHOOIOrHYecKre CBOMCTBA
CMa304HBIX MaTEpPHAJIOB.

KaioueBble cioBa: cynbGuIMpOBaHUE, BBICOKOCEPHUCTAs TPHCaAKa, TPAHCMHCCHOHHOE Macio,
MIPOTHUBO3aPHEIC CBONCTBA, Ppakiust oneGrHOB.

Catalytic sulfidation of C,—C14 a-olefin fractions
S. M. Ledenév, Yu. V. Popov, D. A. Kroman, and V. A. Pavlova

The process of sulfidation of C;»—Cjs a-olefin fractions in the presence of various dialkyl
dithiophosphoric acid derivatives is studied. The optimal catalyst concentrations and process duration that
help get a high-sulfur product containing 24.8 wt. % chemically bound sulfur are determined. The product
can be recommended as an additive for improving tribological properties of lubricants.

Key words: petroleum asphalt, multidimensional data analysis, prognostic model, group hydrocarbon
composition.

Onuzomepuzauyua nponan-nponuieHoeou @paxkyuu Hegpmeza600CKUX 2a306 HA CYNEPKUCTOMHBIX
Kamanu3amopax Ha 0CHOGe NUNNAp-2IIUH

0. A. Xam3un, P. P. llupusznanos, A. P. dasnermmn, ®. III. Bunpnanos, E. A. Unaroa, M. H.
Paxumos, O. I'. Tensames, P. P. A6atomes, JI. C. JloliHuIbIHA

VY ¢puMcknii rocyiapcTBEHHbIH HEPTIHON TEXHUYECKUN YHUBEPCUTET,
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[IpennoxkeHpl CyNepKUCIOTHbIE KaTaTUTHYECKHE CHCTEMbl Ha OCHOBE CYIb(aTHPOBAHHOTO OKCHJIA
LUPKOHMSI, CMELIAHHBIX TE€TEPOIOJIMKUCIOT M HAHOPAa3MEPHOIO IIOPOLIKA HHKEINs, HAaHECEHHBIX Ha
KHMCJIOTHO-aKTUBHPOBAHHBIN MOHTMOPHJIJIOHUT. HccnenoBansl 3aKOHOMEPHOCTHU nporecca
OJIMTOMEPH3AIMK MPONAH-MPONIICHOBON (paklMu Ha CYHNEPKHUCIOTHBIX KaTajau3aTopax B IIHPOKOM
JMarna3oHe TeMIlepaTryp, JaBlI€HHH, OOBEMHBIX CKOPOCTEHl TMOJa4u ChIpbsl. YCTAHOBIIEHO, YTO
HauOONBIIMMU TEPCHEKTUBAMM C TOYKM 3pEHHMsS BHEJAPEHHUS Ipoliecca OJUTOMEpH3alMM Ha
HerenepepabaThIBAIONINX MTPEANPUATHASIX O0JaAal0T KaTalu3aTOpPhl CO CTEMEHBI0 MOAUPUKAIINHI
MOHTMOPWIJIOHUTA HAHOMNOPOLIKOM Hukens 2,5%, mOKa3aBIIME HAaWIydlllyl0 aKTHUBHOCTb U
CEJIEKTUBHOCTB 110 TPUMEPAM ITPONHUIICHA.

KiawueBble ciaoBa:  onuromepusanus, I[pONaH-MPONMWIEHOBas  (Qpakuusi, MOHTMOPHJUIOHMT,
reTepPOTNOIMKUCIOTHL, CYIb(aTUPOBAHHBIA OKCU LIUPKOHHUSI.



Oligomerization of propane-propylene fraction of oil refinery gases on pillared clay based superacidic
catalysts

Yu. A. Khamzin, R. R. Shiriyazdanov, A. R. Davletshin, F. Sh. Vil’danov, E. A. Ipatova, M. N.
Rakhimov, E. G. Telyashev, R. R. Abdyushev, and L. S. Doinitsyna

Superacidic catalyst systems based on sulfated zirconia, mixed heteropoly acids, and nano-sized nickel
powder applied on acid-activated montmorillonite are proposed. The mechanisms of propane-propylene
fraction oligomerization process on superacidic catalysts are studied in a wide range of temperatures,
pressures, and volumetric feedstock feeding rates. It is shown that catalysts with a degree of
montmorillonite modification with 2.5% nano-sized nickel, which exhibit the best activity and propylene
trimer selectivity, are the most promising from the point of introduction of the oligomerization process at
oil-processing/refining enterprises.

Keywords: oligomerization, propane-propylene fraction, montmorillonite, heteropoly acids, sulfated
zirconia.

Oobpa3oeanue cmon 6 UCNOIBL306AHHBIX MACAAX KAK pe3yibmam KOHGOPMAUUOHHO-CIPYKMYPHOZ0
U3MEHEHUA UX Y2]1e8000P0008

3. T. Imutpuena
WNuctutyt xumuu Hedtu Cubupckoro ornenenust PAH (r. Tomck)
E-mail: ztd @ipc.tsc.ru

Meronamu UK- n SIMP-criekTpocKonmuu MCCIeI0BaH MEXaHU3M O0Opa30BaHMS CMOJIHUCTBIX COCTUHEHUN
P AKCIUTyaTalluM MHAYCTPUAIbHBIX U MOTOPHBIX Maces. Ha ocHoBaHMM aHayin3a CHEKTPOB 00pa3lioB
0TpabOTaHHOI'O Macia U BbIIEJIEHHBIX U3 HETO CMOJI B CPAaBHEHUM CO CIIEKTPOM CBEXKEro Macia CeaH
BBIBOJI O TOM, YTO ITIOMUMO OKHCIUTEJIBHOIO MEXaHU3Ma, CMOJIUCThIE COEAMHEHUS B Maciax o0pasyroTcs
32 CUET OJIMTOMEPHU3alUU YIJIEBOJOPOAOB. MOJIEKyNbl MOCIEAHUX B IPOLECCE TEPMOMEXAHUYECKHX
nepopMaiuil NpeTepreBaoT ryo0KOe U3MEHEHNE CTEPEOCTPYKTYPhl HA YPOBHE HUCKaKEHUSI TOPCUOHHBIX
YIJI0B U JUIMH CBS3€H, KOTOPOE MPUBOIUT K ITOBBIIICHUIO MOTEHIHUAIBHON YHEPTUH, COOTBETCTBYIOLIEH
nuccouuanuu ceazeit R—C...H B yrneBomopoaax, MOBBILIEHUIO UX KHCIOTHOCTH, YTO U OOYCIOBIMBAET
OJINTOMEPU3ALUIO 110 OTUM IIPOTOHUPOBAHHBIM CBS3SM — Ha4yaJbHBIM aKT MPOLIECCA OJIMTOMEPU3ALNU U
o0Opa3oBaHMsl apOMAaTUYECKUX YIJIEBOJOPOJIOB, WM CTapeHus Mmacia. VckakeHHe CTepeoCTpyKTYyphl
YIIE€BOAOPOAOB B IPOLECCE DKCIUTyaTallud Macel OCTAeTCs B MEXaHOXMMMUYECKOW MaMATH MOJEKYIL.
[ToaTomy oumiieHHOE OTpaOOTaHHOE Maciio B OTCYTCTBUU OKHCJIEHMS YIJIEBOAOPOJOB IPH XpPaHEHHUU
TEMHEeT BclieZicTBUE oOpa3oBaBUIMXCS XpoModopHbix —C—H KHCAOT, KOTOphle B MPHUCYTCTBUHU
LIEJIOYHBIX PEAreHTOB HEUTPATU3YIOTCA.

KiroueBble cjioBa: MHAyCTpHAIbHOE Macio, 0TpaboTaHHOEe Macio, cMoiibl, MK-ciekTpockonus,

'H SIMP-crieKTpOoCKOIHsL, IPOTOHUPOBAHHBIE YIIIEBOIOPOIbI, OJTUTOMEPU3ALIHSL.

Resin formation in used oils due to conformational and structural changes of their hydrocarbons
Z. T. Dmitrieva

The mechanism of formation of resinous compounds during use of industrial and motor oils is studied by
IR and NMR spectroscopy. Based on a comparative analysis of the spectra of samples of the used oil and
the resins separated therefrom and the spectrum of a fresh oil it is concluded that, beside oxidative
mechanism, resinous compounds in oils are formed due to oligomerization of the hydrocarbons. The
molecules of the latter suffer, in the thermomechanical deformation process, profound stereostructural
change at the level of distortion of torsion angles and lengths of bonds, which leads to increase in
potential energy, corresponding dissociation of R—C---H bonds in hydrocarbons, and increase of their
acidity, which stimulates oligomerization at these protonated bonds, i.e., initiates the oligomerization
process and formation of aromatic hydrocarbons, or aging of the oil. The distortion of the stereostructure
of the hydrocarbons in the oil use process stays in the mechanochemical memory of the molecules. That



is why purified used oil, even without oxidation of the hydrocarbons during storage, darkens because of
the formed chromophoric —C—H acids, which are neutralized in the presence of alkaline reagents.
Keywords: industrial oil, used oil, resins, IR spectroscopy, 1H-NMR spectroscopy, protonated
hydrocarbons, oligomerization.

Hccnedosanue enuanus cmeneHu nepeoxna)xcoenus npu 00pa3o6anuu 2UOpanmos Meman-nponanosoil
2a306011l cmecu HA PAGHOBECHbIE YCIOGUA UX PA3TIONCEHUS

B. U. Mengenes, I1. A. I'ymun, B. C. Sxymes, A. I1. CemenoB
PI'Y vedtu u raza umenu 1. M. I'yOkuna,
E-mail: semyonovanton @mail.ru

N3ydyeHo BiMSHUE HaAYalbHOW CTENEHM IEPEOXJIAKICHUS HAa PABHOBECHBIE YCIOBHUS Pa3JI0KEHUS
THAPATOB MOJICILHOM Ta30Boil cMecu 95,66% moin. CHy + 4,34% mon. CsHg. [lnst obecrieueHust BBICOKOM
CTETIEHH NpEeBpalleHHus BOABI B THApPAT B ombiTax Ha ycraHoBke RCS6 B kauecTBe XKUAKOW (hazbl
ucnonb3oBanu 0,1% mac. pactBop poaeumicyiabparta Hatpus (SDS). HapaGoTky ruapaTtoB npoBOIWIN
IIpU OXJAKICHUM B H30XOpHBIX yciaoBusiXx Ha ycraHoBke GHA350 u B M30XOpHO-M30TEPMHUUYECKUX
yciaoBusax Ha ycraHoBke RCS6. [Ing pasnoxkeHus NOdydeHHble O0paslbl THUAPATOB HArpeBald B
M30XOpHBIX YCIOBUSIX €O ckopocthio 0,2 K/da. AnHanm3 TOJMYYeHHBIX KPHBBIX Ppa3I0KEHUS
CBUETEIHCTBYET O TOM, UTO MPH T'MAPATO0OpA30BAaHUH HCCIIEyeMON ra30BOil CMECH B 3aBUCHMOCTH OT
HaYyaJIbHBIX YCJIOBMM 00pa3zyloTcsi KaK CMELIaHHbIE METaH-NPONAHOBbIE TUAPATHl Pa3IMYHOrO COCTaBa,
Tak W Tuapar MeraHa. [lokazaHo, 4YTO ¢ pOCTOM HauyaldbHOW CTENEHH TNEPEOXTKICHUS MpU
THIIPaTo0Opa30BaHUM BO3pacTaeT Jaoyiss oOpa3oBaBIIErocs THIpaTra MeTaHa. KpuBas paBHOBECHBIX
YCIOBUIM TUAPATOPA3I0KEHUS UMEET JI ra30BOM CMECH HE MPOCTO AKCIOHEHIIMABHBIM XapaKTep, Kak
MpeIoIaraiochk paHee, a Oonee ClIOXHYIO KOH(purypanuto. [lomyueHHbIE JaHHBIE CBHICTEIHCTBYIOT O
MHO>KECTBEHHOCTH PAaBHOBECHBIX YCIOBUI THAPATOPA3T0KEHHUS Ta30BBIX CMECe B 3aBHCHMOCTH OT
CTETICHH MEePEOXIIKICHUS CUCTEMBI IPU THPATOOOPA30BAHUH.

KiloueBble cioBa: CcMelIaHHbIE METAH-MPOMAHOBBIE TUAPATHI, TUApAT MeTaHa, CTEleHb
MepeoxaxaeHus, (a30Boe paBHOBECHUE, NOACIIMICYIb(AT HATPUSI.

Influence of degree of overcooling during formation of methane-propane gas mixture hydrates on
equilibrium conditions of their decomposition

V. 1. Medvedev, P. A. Gushchin, V. S. Yakushev, and A. P. Semenov

The influence of initial degree of overcooling on equilibrium conditions of decomposition of hydrates of a
model gas mixture comprised of 95.66 % mol. CHy4 + 4.34 % mol. c3ys is studied. To ensure a high degree
of conversion of water to hydrate, 0.1 wt. % sodium dodecyl sulfate (SDS) solution was used as the liquid
phase in experiments in an RCS6 Sapphire Rocking Cell instrument. The hydrates were produced by
cooling under isochoric conditions in a GHA350 gas hydrate autoclave and under isochoric-isothermic
conditions on an RCS6 instrument. The obtained hydrated samples were decomposed by heating under
i1sochoric conditions at the rate of 0.2 K/h. Analysis of the decomposition curves indicates that, depending
upon the initial conditions, both mixed methane-propane hydrates of various compositions and methane
hydrate are formed when the test gas mixture is hydrated. It is demonstrated that the proportion of the
formed CH4 hydrate rises with rise of the initial degree of overcooling during hydrate formation. The
curve depicting the equilibrium hydrate decomposition conditions has for the gas mixture not simply an
exponential nature as proposed earlier, but a more complex configuration. The obtained data point to a
multiplicity of equilibrium conditions of hydrate decomposition of gas mixtures as a function of the
degree of overcooling of the system during hydrate formation.

Key words: mixed methane-propane hydrates, methane hydrate, degree of overcooling, phase
equilibrium, sodium dodecyl sulfate.
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ceolicmea eAaxMcyuieco u acd)aﬂbmoﬁemona Ha e2o OCHoee

P. P. 3aKHeBa1, n. n. chcaMOBl, P. M. Faz[enbmnﬂl, C.M. HeTp0B1’2,
JI. A. ViGparumosa’, P. 3. ®axpyraumos’

1 v . . .
Kazanckuit HallmOHAIbHBIN UCCIIEI0BATENBCKII TEXHOJIOTUYECKUN YHUBEPCUTET,
2 . . o
Kazanckuit (IlpuBomkckuii) dpeaepanbHbIii YHUBEPCUTET,
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Pabota mocBsiena MoauGUIIMPOBAHUIO JOPOKHOTO OMTYMa COMOJIMMEPOM STUJICHA ¢ BUHHUJIAIIETATOM.
BrIsSIBIICHBI 3aKOHOMEPHOCTH M3MEHEHHS (DU3HKO-XUMUYECKIX CBOWCTB MOAU(UITUPOBAHHBIX OUTYMOB H
XapaKTEPUCTHK ac(PabTOOECTOHHBIX MOKPHITHI Ha UX OCHOBE OT COCTaBa COMOJUMEpPA U €ro COJICPKaHUs
B BsOKymeM. MoauduIMpoBaHUE OPraHUYECKOro BspKymiero comonumepom EVA  mpuBogur
YIYYIICHHIO HHU3KOTEMIIEPAaTypHbIX M aATC3MOHHBIX CBOWCTB OWTyMa, YMEHBIICHHUIO TICHETPAIIUH,
PACTSKUMOCTH, MOBBIIICHUIO TEMIIEPATyphl pa3MATYCHUs. YBEIUYCHHUE COJIEpPKaHUSI BUHHJIALIETATHBIX
rpynn B EVA ¢ 12,5 1o 28% Benmer k Bo3pacTaHuio 1ehOpMalMOHHO-IPOYHOCTHBIX M aTr€3UOHHBIX
CBOWMCTB CONOJIUMEpPA, YTO OTpPAKaeTcsi M HAa CBOMCTBAX MOJUMEPHO-OMTYMHBIX KOMITO3UIIUMA.
[IpoucxoauT pe3koe U3MEHEHHE MeHeTpaluu OuTyMa: yeM Oomblie KoHueHTpanus EVA u copepxanue B
HEM BHUHWJIAIIETATHBIX TPYIIIN, TEM MEHbIIIE TEHETPAIUS.

KuioueBble cjioBa: JOPOKHBIN OUTYM, COMONIMMED STUIICHA C BUHUJIAIIETaTOM, ac(haabTOOETOH.

Effect of modification of ethylene—vinyl acetate copolymer on performance properties of binder and
asphalt concrete based on it

R. R. Zakieval, 1. I. Gussamovl, R. M.Gadel’shinl, S. M. Petrovl,2, D. A. Ibragimoval, and R. Z.
Fakhrutdinov1

This work is devoted to modification of road asphalt with ethylene—vinyl acetate (EVA) copolymer. The
mechanisms of change in physicochemical properties of modified asphalts and characteristics of asphalt
concrete pavements based on the copolymer-modified asphalt and its content in the binder are deciphered.
Modification of the organic binder with EVA copolymer improves low-temperature and adhesion
properties of the asphalt, reduces penetrability and extensibility, and elevates softening temperature.
Increase in content of vinyl acetate groups in the EVA copolymer from 12.5 to 28% leads to enhancement
of deformation resistance and adhesion properties of the copolymer, which is reflected also on the
properties of polymer-asphalt composites.

Drastic change occurs in asphalt penetration: the higher the EVA concentration and the content of vinyl
acetate groups in it, the less the penetration.

Keywords: road asphalt, ethylene—vinyl acetate copolymer, asphalt concrete.

H3zomoenenue Kpuoeeﬂeﬁ HA OCHO6€ RnOJIUBUHU106020 chnupma KakK cnocob pauuonwzbnoﬁ
ymuiauzayuu ompaﬁomarmblx macen

B. H. Manxaii, M. C. ®ydaesa
Wucturyt xumuu Hedtu Cubupckoro oraenenus Poccuiickoii akageMun HayK
E-mail: maria81 @ipc.tsc.ru

[Tonydensr o6pasubl kpuorenei, chopMupoBaHHBIE U3 BOJHBIX PACTBOPOB MOJWBUHUIIOBOTO CIHPTA U
coJZiep KalIie IOJIMMEPHOW MaTpuile oTpaboTaHHBIE MHHEpalbHBIE Macia. lccinemoBaHo BIMsSHUE
COJIEp’KaHUsl M COCTaBa MUHEpPAJIbHBIX Macel Ha pEeoJIoTUYeCKHe M (PU3UKO-XUMUYECKHE CBOWMCTBA
kpuoreneid. Pa3zpabotan cnoco0® (opMUpOBaHHS TOILTUBHBIX OPHUKETOB W3 KPHUOTEJEH, HAMOJTHEHHBIX
YacTHUIIaMU KOKCa M MPOMUTAHHBIX OTPAOOTaHHBIM MHUHEPAIBLHBIM MacioM. M3yueHbl MEXaHUYECKUE H



TeI0(QU3NUECKUE CBOWCTBA HATIOJHEHHBIX OpHUKeTOB. TeraoTa cropanusi Cyxux OpHKETOB NMPaKTHUECKU
paBHa TEIUIOTE CrOpPaHHs YUCTOrO KOKCa, a M0 MPOYHOCTH OPUKETHI HE YCTYMAlOT APEBECHBIM MOPOAaM
Ha OCHOBE COCHBI W enu. [Ipennaraemblii coco0 MO3BOJNSET YTHIM3UPOBATH OTpaOOTaHHBIE Macia C
MOJIy4€HUEM TOIUIMBHBIX OPUKETOB.

KuroueBble cj10Ba: Kpuoreib, OJIMBUHWIOBBINA CIIUPT, OTpadOTaHHOE Macilo,

MOJYJIb YIPYTOCTH, THAPOPHIbHBIE CBONCTBA, TOIUIMBHBINA OpUKET.

Preparation of cryogels based on polyvinyl alcohol as efficient used oil utilization method

V. N. Manzhai and M. S. Fufaeva

I

Samples of cryogels produced from aqueous solutions of polyvinyl alcohol and containing used mineral
oils in the polymer matrix were obtained. The influence of content and composition of the mineral oils on
the rheological and physicochemical properties of the cryogels was studied. A method for producing fuel
briquettes from the cryogels filled with coke particles and impregnated with used mineral oil was
developed. The mechanical and thermophysical properties of the filled briquettes were studied. The heat
of combustion of dry briquettes is practically the same as the heat of combustion of clean coke, and in
strength the briquettes are not inferior to pine and spruce wood. The proposed method can be used to
utilize used oils for fuel briquette production.

Keywords: cryogel, polyvinyl alcohol, used oil, elasticity modulus, hydrophilic properties, fuel briquette.

Ilepepabomka Kucnozo 2y0poHa 6 NOGEPXHOCMHO-AGKMUGHOE 6GeULeCmeo Oasa  pa3oeeHus
6000HEPMAHBIX IMYIbCUNL U NOBBIUIEHUA HEePmeomoauu

2. M. MOchM—3az[el, A.A. HI/IKI/ITI/IHaz, A.C. BenaeBaz, P. B. KYHaKOBa3
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VY dumckuii rocyjapcTBeHHbIN He(PTIHON TEXHUUYECKUI YHUBEPCUTET,
2 . . .

bamkupckuii rocyaapCTBEHHBIN arpapHblii YHUBEPCUTET,
3 . .

VY dumckuii rocyjapcTBEHHbIN YHUBEPCUTET S3KOHOMUKHU U CEpPBHCA

E-mail: oosriprl @rambler.ru

Ha ocHoBe aHanm3a TexHOJIOTHI mepepadoTKU KUCIBIX TYIpOHOB ¢ monydeHneM [TAB npeioxxeH HOBBII
croco0 TmepepaboTKH C  TOJYYeHHEM MHOTO(YHKIIMOHAIBHOTO HEPTEIPOMBICIIOBOTO peareHTa,
3aKJIIOYAIOIIUICS B OUUCTKE KUCIIOTO I'yIpoHa OT CBOOOAHOI CEpHOM KUCIIOTHI ITyTEM CMEILIEHHs ¢ BOAOKH
B OTHOIICHUH 1:6 U manbHEeWIed HeUTpaTu3aluy MOJy4eHHOTO pacTBOpa aMMUAKoM /10 3HaueHust pH 8—
9. lnsa onpenenenus (pyHKIMOHAIBHBIX CBOMCTB monydeHHOro [TAB ucnonb3oBany xKUAKHA pacTBOp U
KPUCTAJUTMYECKUHN TTOPOIIOK, TOJYYCHHBINH B pe3ysbTaTe BhIMMApUBAHUS. PeareHT oTaudaeTcsi BBICOKUMU
Moromiei (1o 97%) u gesmynbrupytomieit (1o 85%) cmocoOHocTsAMH. Pe3ynbraTel MaTeMaTHYeCKOTO
MOJIETTMPOBaHUs Ipolecca HeTeBbITECHEHUS ¢ MpuMeHeHueM ¢yHkiuu bakinu — JleBeperra nokasanu,
YTO MpPH 3aKauke B IUIACT pacTBopa peareHTa kodpduimeHt HedreusnieueHus ypenuuusaercs a0 0,66
(Bs3kocte Heptm 50 wmlla-c). JlaGopaTopHble CTEHAOBbIE HCIBITAHUS [OKa3aJd YBEJIMYCHHE
kod¢pdunmenta Heprenssneuenus 10 0,73 (Bsa3kocts HedTu 30 Mmlla-c). Takum oOpa3zom, peareHT MOXKeET
MPUMEHSTHCSI B KauyecTBE JAEIMYJIbraTopa, HE(PTEBBITECHSIOLIETO areHTa, TEXHUYECKOro MOIOIIETOo
CpEICTBaA.

KuroueBble ci10Ba: KUCIBIN TYAPOH, 1€AMYIIBraTop, HEPTEBHITECHAIOUINI peareHT, HeTePOMBICIOBbII
peareHT, TEXHUYECKOE MOIOIIIEE CPEICTBO.

Conversion of acidic heavy resid to surfactant for separating water-oil emulsions and increasing oil
production

E. M. Movsum-zade, A. A. Nikitina, A. S. Belyaeva, and R. V. Kunakova

Based on analysis of acidic heavy resid processing technologies with production of surfactants, we are
proposing a new processing method allowing for multifunctional oilfield reagent production, which



consists in removal of free sulfuric acid from the acidic heavy resid by mixing with water in 1:6 ratio and
further neutralization of the obtained solution with ammonia to pH 8-9. To determine the functional
properties of the surfactant produced, we used a liquid solution and a crystalline powder obtained by
evaporation. The reagent is distinguished by high detergent (up to 97%) and demulsifying (85%)
capacity. The results of mathematical modeling of the oil displacement process using Buckley-Leverett
function (equation) showed that the oil extraction coefficient rises to 0.66 (oil viscosity 50 mPa-sec) when
solution of the reagent in injected into the reservoir. Laboratory bench tests showed rise of oil extraction
coefficient to 0.73 (oil viscosity 30 mPa-sec). Thus, the reagent can be used as demulsifier, oil
displacement agent, and technical detergent.

Keywords: acidic heavy resid, demulsifier, oil displacement agent, oilfield agent, technical detergent.

H3menenue pazmepos uacmuy u O03ema-nomeHyuana OUCNEPcHOll hazvl 6000IMYIbCUOHHBIX
CHIOUHbBIX 600 HA PA3HBIX CHAOUAX OUUCHKU

. . CDaSYJ'IJ'II/IHl, I'. B. MaBpI/IHl, W. I. llaiixues®
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Kazanckuit (ITpuBomkckuii) dheaepanbHbIi YHUBEPCHUTET,
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Kazanckuit HallmOHAIbHBIN UCCIIEI0BATENBCKII TEXHOJIOTUYECKUN YHUBEPCUTET,
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HccnenoBanbl  KOJUIOMIHBIE CBOMCTBA YCTOMYMBBIX BBICOKOJIWCIIEPCHBIX OMYJIBCHM: CBEXEH U
oTrpaboTtaHHOl cMazouyHo-oxJaxaatoniet sxkuakoctd (COX) M BOHOAIMYIBCHOHHBIX CTOYHBIX BOJ.
Ceexas COX MoHOmucnepcHas, pazMep 4actuil aucriepcHor ¢aser paBen 0,086 mxm. Pazmep wacruil
nucniepcHo ¢a3bl orpadoranHorr COX coctasiser 0,05-0,15 mxm. OnpeneneHbl TCHISHIIMA H3MEHEHUS
KOJUIOUJIHBIX CBOMCTB oTpadoTanHoit COX B mporiecce OYMCTKUA Ha CTaJAUSIX KOAJIECIICHTHOM OYUCTKH,
copOouMu HEPTEMPOAYKTOB KOMIO3UIIMOHHBIM COpPOEHTOM, YyIabTpauiabTpaluu, HaHOPHIBTPALNH,
JOOYHCTKM HAa HMOHOOOMECHHOH MemOpane. I[locie MemMOpaHHBIX METOJIOB OYHUCTKH IMPOUCXOIUT
yBEJIMYEHHUE CPETHEro pa3Mepa YacTHIl U YMEHBIIeHHE aOCONIOTHOTO 3HAUYCHUS A3eTa-MOTeHIMAaNa U3-3a
pa3pylIeHHs] SMYJIbCHUU, YaCTUIIBI MTHOBEHHOTO YKPYITHSIOTCSI BCJIEACTBHE MOTEPU 3apslia B MPOIECCE
MIPOXOKICHHSI Yepe3 Mopbl MeEMOpaH.

KutroueBblie €j10Ba: CTOYHBIE BOJIBI, OMYJIbCHS, MEMOpaHa, J3eTa-MOTEeHINANI, CMa304YHO-0XJIAXTAr0IIIE
AKUIKOCTH.

Change in particle size and zeta-potential of disperse phase of water-emulsifying wastewaters at
various treatment stages

D. D. Fazullin, G. V. Mavrin, and I. G. Shaikhiev

The colloidal properties of stable highly disperse emulsions of fresh and waste lubricating-cooling fluid
(LCF) and water-emulsifying wastewaters are studied. Fresh LCF is monodisperse, the disperse phase
particle size is 0.086 um. The particle size of disperse phase of waste LCF is 0.05-0.15 um. Tendencies
for change in colloidal properties of waste LCF in the treatment process at the stages of coalescence
cleaning, oil products sorption by composite sorbent, ultrafiltration, nanofiltration, and final cleaning on
ion-exchange membrane were determined. After membrane cleaning, the average particle diameter
increases and the absolute zeta-potential value decreases due to emulsion breakdown, and the particles
instantly become large due to loss of charge

while passing through the membrane pores.

Key words: wastewaters, emulsion, membrane, zeta-potential, lubricating-cooling fluid.
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'MI'Y umenu M. B. JlomoHOCOBa,
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B 0030pe paccMoTpeHbl coBpeMeHHbIE 3(D(PEeKTUBHBIC CIIOCOOBI MepepadOTKH HE(TEIUIAMOB U KUCIBIX
T'YApOHOB. JleTaJlbHO TPOAHAIM3UPOBAHBI TEXHOJOTHH OOC3BOKMBAHUS, OTBEPIKICHUS, SKCTPAKIIUU
PaCTBOPUTEISIMH, TEPMUYECKONW TiepepaboTKH, B TOM YHUCIIEC B TPUCYTCTBHH KAaTaaU3aTOPOB, METOIbI
COBMECTHOH ImepepaboTKu HedTenuiaMoB M TBEPABIX TOIUIMB: TOPIOYMX CIIAHIEB, yriei. OTmedaercs,
YTO JOMHHHUPYIOUIMMU KPUTEPUSAMH 3(P(PEKTUBHOCTH TEXHOJOTHHM YTHIU3AUMH HE(TAHBIX OTXOI0B
JOJDKHBI OBITh AKOHOMHYECKas A((HEKTUBHOCTh M CHW)KCHUE YPOBHS HKOJIOTHYECKOW HArpy3KH Ha
OKPY’KaIOIIYIO Cpeay.

Knrouesoie cnosa: nedrenuiam, KUCIbIN TYIPOH, OTBEPIKICHHE, SIKCTPAKITHS, TUPOIIU3.

Technological oil sludge treatment processes

S. V. Egazar’yantsl, V. A. Vinokurovz, A. V. Vutolkinal, M. Yu. Talanoval, V. L Frolovz, and E. A.
Karakhanov'

Modern efficient oil sludge and acidic heavy resid processing methods are reviewed. Technologies for
dewatering, hardening, solvent extraction, thermal treatment, including in the presence of catalysts, and
combined oil sludge and solid fuel (oil shales, coals, etc.) treatment methods are analyzed in detail. It is
noted that the dominant criteria of efficiency of oil waste utilization technology should be economic
effectiveness and reduced stress on the environment.

Keywords: oil sludge, acidic heavy resid, hardening, extraction, pyrolysis.

Honyuenue oOuoImanona u3 JAUCHOUENTIONO3HOZ0 CbIPbA C  HOMOWbI0  KCUOMPOPHBIX
bazuouomuyemos

H. P. AnbmsieBa, A. A. Hosuxos, E. }O. KoxeBnukoBa, A. B. T'onbimkun, A. B. bapkos, B. A.
Bunokypos

PI'Y nedtu u raza umenu M. M. I'ybkuna
E-mail: gubkin.nanotech @gmail.com

[IpoBeaeH 0030p HaydyHOW JUTEpPaTyphl MO MPUMEHEHUIO KCHIOTPO(PHBIX Oa3uAHaAIbHBIX TPUOOB s
npenoOpaboTKy, THUAPOIU3a W COpakMBaHUS JIMTHOLEJUIIOJNIO3HOTO ChIpbs. PaccMoTpeHo BiusHuUE
YCIIOBUM  KyJIbTUBUPOBaHUS Ha A(PQPEKTUBHOCTh mepepadboTku. OCHOBHBIMM  HEIOCTaTKaMH
KOHCOJIMUPOBAHHOM OHonepepaboTKU pPacTUTENLHOTO ChIPbsl B 3TaHOJ C MOMOIIbI 0a3UIMOMHUIIETOB
SBJIAIOTCSI HHU3Kas KOHIIEHTpalMsl JTaHOJa Ha BBIXOJE U OOJbIIME BpPEMEHHbIE 3aTpaTbl Ha
penoopadboTKy.

KitoueBble cjoBa: 0OMO3TaHON, KCUJIOTPO(HBIE 0a3uAMOMHULIETHI, JINTHOLIEJUIIOJIO3HOE  CBIPKE,
KOHCOJIMIpPOBaHHas OuonepepaboTKa.

Ethanol production from lignocellulosic biomass using acid peat basidiomycetes

N. R. A’myasheva, A. A. Novikov, E. Yu. Kozhevnikova, A. V. Golyshkin, A. V. Barkov, and V. A.
Vinokurov

The scientific literature on the use of acid peat basidial fungi for pretreatment, hydrolysis, and
fermentation of lignocellulosic biomass is reviewed. The influence of cultivating conditions on the
treatment effectiveness is studied. The major deficiencies of consolidated bioprocessing of vegetable



materials into ethanol using basidiomycetes are low ethanol concentration at the outlet and long
pretreatment time.
Keywords: bioethanol, acid peat basidiomycetes, lignocellulosic biomass, consolidated bioprocessing.

Moromee oeiicmeue C0MHCHBIX 3qbup03 MHOC0AMOMHBIX CRUPHIOB 6 MOMOPHbBIX MaAC1AX

b. I1. Toukonoros, JI. H. barnacapos, C. B. Jlonara, B. B. Oceukun
PI'Y vedtu u raza umenu 1. M. I'yOkuna,
E-mail: lopata.stepan @ gmail.com

Ha mnpumepe cloXHBIX 3(QHPOB MHOTOATOMHBIX CIHHPTOB TIOKa3aHAa BO3MOXKHOCTh YMEHBIICHHUS
(bopMHpOBaHKs BBICOKOTEMIIEPATYPHBIX OTJIOKEHHH B JIBUraTeIsIX BHYTPEHHEro cropanus. CMeleHuem
CJIOXKHBIX 3(1)I/IpOB MHOI'OQaTOMHBIX CHI/IpTOB 58 He(l)TS'IHBIX Macell FI/IIIpOerKI/IHFa HOHy‘-IeHBI KOMIIO3UIINH,
KOTOPBIC IPEBOCXOMIAT YHMCThIE CIOXKHBIE A(GHUPHI KapOOHOBBIX KHCJIOT II0 TEPMOOKHCIUTEIBHOMN
CTaOMILHOCTH.

KiroueBrnle ci1oBa: 6a30Bble Macia, ONTUYECKAs! INIOTHOCTD,

CJIOXKHBIC 3(1)I/Ipbl MHOI'OaTOMHBIX CHI/IpTOB, BI)ICOKOTGMHCpaTypHI)IC OTJIOKCHU.

Detergent action of esters of polyatomic alcohols in motor oils
B. P. Tonkonogov, L. N. Bagdasarov, S. V. Lopata, and V. V. Osechkin

The possibility of reducing high-temperature deposit formation in internal combustion engines is shown
with reference to esters of polyatomic (polyhydric) alcohols. Composites that are superior to pure esters
of carboxylic acids in thermooxidative stability were produced by mixing esters of monoatomic
(monohydric) alcohols and petroleum hydrocracking motor oils.

Keywords: base oils, optical density, esters of polyatomic alcohols, high-temperature deposits.

Mooenuposanue npouecca napoeoil KoHeepcuu npupoono20 2a3a 0sa NoJay4eHus 6000po0a GblCOKOIL
yucmomaol

A. Kanuenal, A. Cquecl, P. Maxeﬁpacz, B. Aan)oncn}[2

1University of Vigo (Vigo, Spain),
"Defense University Center, Escuela Naval Militar (Marin, Spain),

E-mail: rmaceiras @uvigo.es

[IpencraBieHsl pe3ynbTaThl MOJASIUPOBAHMS TAPOBOM KOHBEPCUM METaHA C LIEeJIbI0 MOJIYYeHHs] BOAOPOa
JUIsL TOIUTMBHBIX 3JeMeHTOB. [Iporecc mpoBOAUTCS B YETHIPEX peakTopax B TPU CTAJMU: MapoBas
koHBepcus metana, koaBepcus CO B CO, u n3dupaTeibHOE OKUCIIEHHEe MOHOOKCH 1A YTIIepoia.
KuroueBrble ci10Ba: BOJIOPO/I, TOIIUBHBIN AJIIEMEHT, ITapoBasi KOHBEPCHUS.

Simulation of natural gas steam reforming to obtain high-purity hydrogen
A. Cancela, A. Sanchez, R. Maceiras, and V. Alfonsin

The results of simulation of steam reforming of methane to produce hydrogen for fuel cells are presented.
The process is implemented in four reactors in three stages: steam reforming of methane, CO conversion
to CO,, and selective oxidation of CO.

Keywords: hydrogen, fuel cells, steam reforming, renewable.



H3zeneuenue xomnonenmoe Cr. U3 HNPUPOOHO20 2a3a C UCHONb306AHUEM mypHodemanoepa:
CUMYAYUOHHOE UCCTIe008AHUE U MOOETIUPOSAHUE

P. K. A6aynpaxman’, M. X. C. 3anrana’, 1. M. CeGactun’
lKoya University (Kurdistan region, Iraq),
*Teesside University (UK),

E-mail: ribwar.abdulrahman @koyauniversity.org

B cpene Aspen HYSYS mnpoBeneno monenupoBaHue mnpoliecca U3BJICYEHHUS YriaeBoaopooB Co. U3
MPUPOJHOTO Ta3a C HCIOJB30BaHMEM TypOojaeTaHiepa. YCTAaHOBICHO BIWSHHE JaBICHUS B
JEMETaHNU3aTOpe Ha CTENICHb U3BJICUCHUS YTIIIeBOA0POAOB Coy.

Kirouessbie ciioBa: [LIDJIY, Aspen HYSYS, typbonerannep, nemMmeraHnu3arop

Optimal ngl recovery from natural gas using turboexpander: a case study and simulation
R. K. Abdulrahman, M. H. S. Zangana, and 1. M. Sebastine

Associated gas from oil wells is the most common raw natural gas in Middle East countries and
comprises about 70% of Iraq’s natural gas resources. Associated gas is usually loaded with considerable
amounts of Cy, hydrocarbons. Liquids from these hydrocarbons, commonly referred to as NGLs, include
ethane, propane, butanes, and natural gasoline. They can be used as fuel or as feedstock in refineries and
petrochemical plants, while the heavier portion can be used as gasoline-blending stock. To produce
pipeline-quality dry natural gas and to meet safe delivery and combustion specification, they must be
removed and recovered from the raw natural gas stream. This being the case, this study is aimed at
stimulating and maximizing NGL recovery by applying the latest V.8 Aspen HYSYS simulator and
examining the demethanizer feed pressure.

Keywords: Natural gas liquids, process optimization, NGL recovery, process simulation. Aspen HYSY'S,
turboexpander, demethanizer.

Cunme3 u npumenenue 3azycmumensn O07A IKOIO2UYECKU 0€30nACHO20 0Yp06O20 pacmeopa Ha
HegpmaAHOIl 0cHoBe

Ban Jlanbmse
College of Chemistry and Environmental Engineering, Yangtze University (JingZhou, China),
E-mail: wanglanjiewang @126

Pa3paboran skonornueckn Oe3omacHblii 3aryctutens KLD-1 ans GypoBoro pactBopa Ha He(TSHOU
OCHOBE. 3aryCTUTENIb IOJIY4€H METOJ0M 3MYJIbCHOHHOW COCOMOJIMMEpHU3allud B pPAacTBOpE Macia
HEHMOHOTEHHOTO MOHOMEpa, aHHMOHHOTO MOHOMEpa W BOJOPAcTBOPUMOro MoHoMepa. [lomyueHHBII
3aryCTUTENb OKa3aucs 3(P(EeKTUBHBIM B MOBBIILIEHUHM BA3KOCTH W HAIMpPSDKEHHs CABHUra, YMEHBIIEHUH
¢buIbTpaTooTAaYM OYpOBOTO pacTBOpa HAa HEPTSIHON OCHOBE M YCIIEIIHO IMPOIIET WCIBITAHUS B Ta30BOM
CKBa)XMHE YrOJIbHOTO MecTopoxaeHust dycuns 2.

KuroueBbie cioBa: OypoBoil pacTBOp Ha HE(PTSHOW OCHOBE, SKOJOTMUECKH OE30MMACHBIA 3aryCTUTEINb,
MIOBBIIIEHUE BSI3KOCTH.

Preparation and application of viscosifier for enviroment-friendly oil-based drilling fluid
Wang Lanjie
There has been much research worldwide on viscosifier for water-based drilling fluid, but research on

viscosifier for oil-based drilling fluid is still in the exploratory stage and effective viscosifier for oil-based
drilling fluid is lacking. An environment-friendly viscosifier, KLD-1, for oil-based drilling fluid has been



developed by reverse emulsion polymerization based on reaction of non-ionic, anionic, and water-soluble
monomers in oil solution. The KLD-1 viscosifier is effective in increasing viscosity and shearing force,
resisting temperature, and reducing biological toxicity and preparation cost (by about 12%). It has been
used successfully in the Fuxin 2 coal field gas well.

Keywords: oil-based drilling fluid, environment-friendly viscosifier, preparation, viscosity and shearing
force increasing, environment protection.

Hccnedosanue pestcumog O6udicenus 2a3a 6 MUKPO- U HAHONOPAX CIHAHUEBLIX 24306bIX
Mecmopoxcoenuil

12 1,2 12 .1
Yrcyn Un"*, Uorcan Xao™”, lllao Usicanvouns ™, Jlu Kaii

'School of Energy, Chengdu University of Technology,
The State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu University of
Technology (Chengdu, China),

E-mail: 18681383280@163.com

B cnanneBbix nopogax ra3 MOXKET HaxOJUTHCS B IIOPax, pa3Mep KOTOpbIX Bapbupyercs ot 10—6 o 10-9
M, Kak B CBOOOJZHOM, Tak M B aJCOPOMPOBAHHOM COCTOSSHMU. B Hacrosimieil craThe NpPUBEICHBI
PE3yNbTaThl UCCIEIOBAaHUI MEXaHM3MOB M XapaKTEPUCTHUK JIBHXKEHUS rasza, OTKIOHSIOUIETocs OT 3aKOHa
Hapcu, B CaHIEBBIX Ta30BBIX mactax. [Ipornece ¢unprpanmu ra3a pasgenceH Ha QUIBTPALUIO B TOPax
OpPraHMYECKOTO W HEOpraHMYecKoro BemiecTBa Ha ocHoBe uucna Kuyzacena. IIpeasiokeHbl HOBBIE
YpaBHCHHS TCUCHUS JIJIS1 PA3IMYHBIX PEKUMOB TECUCHUS, YUUTHIBAIOIINE BIUSIHUE aJCOPOIIUHU-IecopOnuny,
s ekt mpockanb3biBaHus U Auddy3un Kuyncena u BoJoOHACHIIEHHOCTh. HOBBIE MpeasioskeHHBbIE
YpaBHECHHS TCUCHUS ObLTM MOIU(DUIMPOBAHBI C YYETOM BIIHMSIHHS TOJIIWHBI aJCOPOIMOHHOTO CIIOS U
TOJILIUHBI TUICHKH BOJIbI HA CTEHKaX MOp.

KiroueBble cjioBa: pexXuM T€UEHUS ra3a, aacopOuus-ngecopouns, 3pdekT mpocKanb3pIBaHHS,

mnddys3us Kayncena, mieHka BObL.

Mechanisms of gas transport in micro- and nano-scale matrix pores in shale gas reservoirs
Zhong Ying, Zhang Hao, Shao Zenbin, and Li Kai

Shale gas may occur in pores ranging in size from 10-6 to 10-9 in both adsorbed and free states. This
paper reports the results of research on the mechanisms and characteristics of gas transport in shale gas
reservoirs, which deviates from the Darcy Law. The gas migration process is divided into migration in
organic and inorganic matrix pores based on Knudsen number. The new models proposed for various
flow modes take account of the effect of adsorption-desorption, slippage, Knudsen diffusion, and water
saturation. The new flow models were modified with due regard for adsorption layer thickness and water
film thickness on pore walls. The proposed new diffusion-flow model can be applied for designing and
developing shale gas reservoir.

Keywords: gas transport mechanism, adsorption-desorption, slippage effect, Knudsen diffusion, water
film.

Bauanue ceoiicme 2opHvix nopoo Ha yCmou4ueocms Cmeoaa CKeAMCUHbL
SH Xao

China University of Geosciences (Beijing, China) Key Laboratory on Deep Geodrilling Technology,
Ministry of Land and Resources (China),

E-mail: yanghao_0302168 @yahoo.com.cn



C mnoMOUIpI0 YHCIEHHOTO MOJEIUPOBAHUS NPEANPUHATA TOMbITKA WM3YUYEHUs] BIUSHUS CBOMCTB
pa30ypuBaeMBbIX IJIACTOB HA YCTOMYMBOCTH CTBOJIA CKBaXXUHBI. Pe3ynbTarhl Hccae0BaHus TOKA3aIH, YTO
c yBenuueHueM Kod((uIlMeHTa HEPAaBHOMEPHOCTH TJIABHBIX HAMPSHKEHUH OKHO TUIOTHOCTH OYpPOBOTO
pactBopa (OIIBP) kak nns mpoHUIIAEMBIX, TaK M JJIA HENPOHUIIAEMBIX TOPOJ cykaercs. s
MIPOHUIIAEMBIX TOPHBIX TOPOJI MOBBIIIACTCS BEPOATHOCTh BO3HUKHOBEHHUS MPOOJIEM C YCTOWYHBOCTHIO
CTeHOK CKBaXuHBL. llpu mnocrossHHOM Ko3(hduieHTe HEepaBHOMEPHOCTH TJIABHBIX HAINpPSIKEHUM
JaBJICHWE, TPU KOTOPOM TMPOUCXOIUT TIOTEPs] YCTOWYMBOCTA U OOPYIICHHE CTEHOK CKBAa)KUHBI
(o6BanmooOpa3zoBanue), U AaBieHue ruapopaspeiBa Twutacta (I'PIT) mmueiHo Bo3pacraror. C pocrtom
nopoBoro nasieHust OIIBP cyxaercsd; ¢ yBelMueHHMEM IpeAesa IPOYHOCTH TOPHOM IOpoAbI Ha
pactspkenue OIIBP  yBenmuuBaercs; ¢ yBeauueHweM cwibl cuemienuss modiekyin OIIBP  Takke
yBenanuuBaetrcsi. OIIBP nns mpoHumiaembIx MOpoj IMIMpe, YeM Il HEMPOHUIIAEMBIX; C YBEIUYCHUEM
BHyTpeHHero yria tpeHuss OIIBP pacmmupsiercs; ¢ yBenmdenuem 3ddexkruBHoro Hanpspkenus OITBP
CYXaeTcsl.

KuroueBble ci10Ba: yCTOMYMBOCTh CTEHOK CKBa)KMHBI, IPOHUIIAEMOCTb, J1aBJIEHUE OOPYIICHHUS], TaBJICHHE
TUIpopa3phlBa IJ1acTa.

Influence of stratum properties on wellbore stability
Yang Hao

The influence of stratum properties on wellbore stability was studied by numerical simulation. The results
showed that the drilling mud density window (DMDW) for both permeable and impermeable strata
narrows with increase in ground stress non-uniformity coefficient. The probability of wellbore wall
instability increases where the strata are permeable. If the ground stress non-uniformity coefficient is
constant, the pressure at which stability loss and wellbore wall collapse occur, and the stratum fracture
pressure (SFP) rises linearly, with the fracture pressure rising faster than the collapse pressure. The
DMDW narrows with rise in pore pressure, widens with increase in stratum tensile strength and with
increase in molecule cohesion force, is wider for permeable strata than for impermeable strata, widens
with increase of internal friction angle, and narrows with increase in effective stress. The DMDW is not
affected by increase in Poison’s ratio and porosity if there is no permeation, becomes smaller if there is
permeation. In the absence of supporting force, the wellbore stability declines drastically and formation
near the wellbore also becomes unstable.

Keywords: wellbore stability, stratum property, permeation, collapse pressure, fracture pressure.



