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B. B. Cepeoa, A. B. Ynumuko, C. H. Bonzun

DAY «25 T'ocHUU xummoTomornn MuHo60poHE! Poccumy,
25gosniithim@mil.ru

XumMMoTOJI0THH 55 JIeT.

COBpeMeHHbIe BbI30OBbI U YCIICIIHBIC PCHICHUSA

V. V. Sereda, A. V. Ulit’ko, S. N. Volgin.
The 25 State Research Institute for Chimmotology, Ministry of Defense of Russian Federation
The 55th Anniversary of Chimmotology.

Contemporary Challenges and Successful Solutions

I'. M. banak, O. IO. Kysueyosa, A. H. IIpusanenxo

DAY «25 I'ocHU xummotonorun Munobopons! Poccuny,

25gosniihim@mil.ru

I'azoxpomaTorpaduyeckas uaeHTUGUKALUS U ONIPe/ieJIeHHE COlePKAHNS HOPMAJIbHBIX ATKAHOB B TOIIUBAX
JJIS1 PEAKTHBHBIX ABUraTe/ el M KEPOCUHOBBIX (PpaKkIUAX NepepadoTKu HeTH

Paspaboman zazoxpomamoepagpuueckuii Memoo uoenmuguxayuy u onpeoenenus coO0epHCaHUus HOPMAIbHBIX AIKAHO8
6 MONAUBAX 051 PEAKMUBHBIX 08UAMENell 8 PedCUMe UMUMUPOBAHHOU oucmunaayuu. Hoenmughuxayuio H-arkanos
npoBoOsiMm No 8pemenU YOepiICUBaHUsl, KOHYEHMPAYUIo onpeoensitom ¢ UCNONb308AHUEM SHAYCHUT 8bICOMbL UX
Xpomamozpaghuueckux nuKo8 Memooom abCONOMHOU 2pAdyUposKi, 8bl00p KOMOPO20 NPOBEOeH HA OCHOBAHUU
CONnOCmasiieHus e2o pe3yibmamos ¢ pe3yiomamami OnpeoeieHull Memooamu 006aeoxK u 6HympeHHe20 CImaHoapma.
Memoo npocm 6 ucnonnenuu, OMaAUYAEMCs BbICOKOU NPOU3EOOUMENLHOCIBIO U MOJICem DblMb pealu306aH Ha
WMamHoM AHATUMUYECKOM 000PYO0BAHU.

KioueBble c/10Ba: TOTUTUBA JUIsl PEAKTUBHBIX JIBUTATEIICH, HOPMaJIbHbIC AJIKAHBI, KAITMJUISIPHAS ra30Bast
XpomMaTorpadus, IMUTHPOBaHHAs JUCTWILISIINS, aOCOMIOTHAS IPagyHpOBKa, METOI 100ABOK, METO/ BHYTPEHHETO

CTaHaapTa.

G. M. Balak, O. Yu. Kuznetsova, A. N. Privalenko.

The 25" State Research Institute for Chimmotology, Ministry of Defense of Russian Federation

Gas Chromatographic Identification and The Quantitative Determination

of Normal Alkanes in Jet Fuels and Kerosene Fractions

The new method for the identification and the quantitative determination of normal alkanes in jet fuels and kerosene
fractions based on SimDist gas chromatography have been developed. Normal alkanes have been identified on the
chromatogram by their retention time values, and their concentrations have been calculated by absolute calibration
which results correspond to the ones of standard addition and internal standard methods. The developed method is
simple and productive and may be carried out using standard analytical equipment.

Key words: jet fuels, normal alkanes, capillary gas chromatography, simulated distillation, absolute calibration,

standard addition method, internal standard method.



IO. M. ITumenos, A. B. Ynumoko

DAY «25 T'ocHUU xummoTomornn MuHoO60poHE! Poccumy,

25gosniihim@mil.ru

MeTton ucciaeg0BaHUs CKJIOHHOCTH IU3€JIbHBIX TOIUIUB K 00Pa30BAHUIO BHICOKOTEMIIEPATYPHBIX OTJI0KeHU I
Ipeonooicen onepamuguvlii Mai03amMpPamHbLl MEmMoO UCCACO08AHUSL CKIOHHOCIU OU3ETbHBIX TONIUG

K 00pa308anui0 6blCOKOMEMNEPAMYPHBIX OMJIONCEHUL HA 0emaisix 8 30He Yununopa ogueamens. Memoo nozeonsiem
MOOenuposams OUHAMUKY NPOYecca 00pa308aHUsL OMIOHCEHUL 8 3AGUCUMOCIU O ONPEOEIAIOWUX IMOM NPOYecc
haxmopos, ycmanaeiueams KOIUYECMEEeHHble 3aKOHOMEPHOCMU GIUSHUSL COCTNABA U YCLOBUN NPUMEHEHUSL

MONAUB HA 0OPA308AHUE OMIONCEHUL.

Knioueevle cnoea: nuzenbHOE TOIUIUBO, CKIIOHHOCTD K BBICOKOTEMIIEPATYPHBIM OTIIOKCHHUSIM,

METOAbI UCCIICIJOBAHMA, 1'[0)1061/16, MOZACIIUPOBAHUC, UHTECTPAJIbHAA OLICHKA.

Yu. M. Pimenov, A. V. Ulit’ko.

The 25" State Research Institute for Chimmotology, Ministry of Defense of Russian Federation

Method of Testing for Determination of Diesel Fuels Propensity

for High-Temperature Deposit Formation

The rapid and low-cost method of testing of diesel fuels having propensity for the high-temperature deposit formation
on parts near the engine cylinder allowing to simulate the process dynamics of the deposit formation depending on the
factors determining the process, to establish quantitative regularities of the effects of the composition and conditions
of the fuel application on the deposit formation.

Key words: diesel fuels, high temperature deposit formation, methods of study, diesel, similarity, modeling,

experiment, integral estimate.

C. H. Boneun, H. B. benoe, H. M. /luxmepoea, /. A. Yxanos

25 'ocHUU xummoronorun MunoGopons! Poccun

volginsn@mail.ru

Hccnenoranne BO3MOKHOCTH NIPUMEHEHUS TOILIMBA /ISl PEAKTUBHBIX ABUraTeJIei

B IM3eJbHBIX IBUTaTeIAX

Onpeoenenvl 0CHOBHbIE IKCNIYAMAYUOHHBIE CEOUCMEA MONUG OJIsl PEAKMUBHBIX Osu2ameneli, OKa3vlearuue
Hauboabuee IuAHUE HA IPPHEKMUBHOCHb UX NPUMEHEHUS 8 OUSETIAX, KOMOopble MpebyIom YIAYYUleHUs] C HOMOUWbIO
@dyukyuonanvublx npucadok. HMccnedosanvl 3aKOHOMEPHOCU GIUANHUSA YEMAHONOB8bIUIAIOWE NPUCAOKU HA OCHOBE 2-
IMUNLEKCUTHUMPAMA U NPOMUBOUSHOCHOU NPUCAOKU HA OCHOBE BbICUUX KAPOOHOBLIX KUCTIOM HA YPOBEHb
IKCHIYAMAYUOHHBIX CEOUCME MONUG OJIs PEAKMUBHBIX Osucamenell npu ux NPUMEHeHUU 8 OU3EAX U ONMUMUSUPOBAH
ux cocmas. Ilpugedenwvl pe3ynvmamul Uccie008aHUs NPEONONCEHHBIX MONTUGHBIX KOMNOUYULL HA OCHOBE MONAUBA OISl
PpeakmueHvix dgueameneli U QYHKYUOHATbHBIX NPUCAOOK € UCHONIb30BAHUEM J1AOOPAMOPHDBIX, KEATUDUKAYUOHHBIX

Memo0086 u unouyuposanuem pabouezo npoyecca ogueamens /J-245.12C.



Knroueswvie cnosa: Tonnmso s PE€aKTUBHBIX HBHFaTeHeﬁ, JTU3CJIIBHOC TOIIJIMBO, BOCINIAMCHACMOCTD, CMa3bIBarOmias
CHOCO6HOCTL, 2-3TPIHF€KCPIJIHI/ITpaT, BBICHIHNC Kap6OHOBLIC KHCJIOTHI, INTAHUPOBAHUEC DKCIIEPUMEHTA,

ONTUMU3AIUS, HHIUIIHPOBAaHUE pabodero mporecca JU3eIbHOTO IBUTATEIs.

S. N. Volgin, I. V. Belov, N. M. Likhterova, D. A. Ukhanov.

The 25" State Research Institute for Chimmotology, Ministry of Defense of Russian Federation

Feasibility Study of Fuels Intended for Jet Engines to be Applied in Diesel Engines

The main jet fuel performance properties are determined; these performance properties cause the greatest impact on
effectiveness when applied in diesel engines, which require for improvements by adding the functional additives. The
regularities of influencing a cetane improver additive based on 2-EHN and anti-wearing additive based on the higher
carboxylic acids on the level of fuel performance properties intended for jet engines have been studied when used in
diesel engines and in case their composition is optimized. The findings of the proposed fuel compositions based on the
jet fuels and functional additives along with the application of laboratory qualification methods and indexing of
D-245.12C engine’s workflow are presented.

Key words: fuels for jet engines, diesel fuels, ignition quality, lubricity, 2-EHN, higher carboxylic acids, design of

experiment, optimization, diesel engine operation indexing.

E. I. I'opnos', A. B. Illymosckuii®, IO. I1. Acvban?, M. FO. Huckoeckas?, A. A. Acampan?, A. A. Onveun®

1000 «(MI'M-HTL»,

2Ky6aHCKHi roCcy1apCTBEHHBII TEXHOIOTMYECKHI YHHBEPCHTET,

3000 HIIIT «Hoympom»,

nismar@mail.ru

Ocob0ennocTn razupuxanum cMeceii 6uoMacchbl U ryIpoHa

Hccnedosanvl ocobennocmu eazuguxayuu cmeceld OUOMACCyl (1y32a cemsiH NOOCOIHEYHUKA U CINEPICHU NOYAMKOS
KYKYPY3bl) U MANCEAbIX HEGMSIHBIX OCMAMKOE (2y0POH) ¢ 000as1eHUeM 00bl U NPEO8APUMETbHOU
MexaHoxumMuueckol axmugayuell colpbs. M3yueno eiusnue yciosutl npogedenust npoyecca 2a3u@ukayu Ha biIxo0
U coCmas noIy4aemo2o CuHmes-2asa.

KiaroueBble cjioBa: FEISI/ICI)I/IKaHI/Iﬂ, 6PIOM8.CC&, TAXKCIIBIC HC(bTS[HLIC OCTaTKH, CHHTC3-Ta3, MCXaHOAKTHUBAIHs.

E. G. Gorlov}, A. V. Shumovskii, Yu. P. Yasyan?, M. Yu. Niskovskaya?, 4. 4. Asatryan?, A. A. Olgin®.

YFossil Fuel Institute, Moscow,

Kuban State Technological University, Krasnodar,

3LLC Research and Development Enterprise NOUprom, Krasnodar

Features of Gasification of Biomass and Tar Mixes

Features of gasification of mixed biomass (sunflower seed shells and corn cobs) and heavy oil residues (tar) with
addition of water and preliminary mechanochemical activation of raw materials are investigated. Influence of
conditions of carrying out the process of gasification on an exit and structure received synthesis gas is studied.

Key words: gasification, biomass, heavy oil residues, syngas, mechanoactivation.



H. I'. Egooxumoea, A. U. Bopoovesa, H. H. /Iynesa

Ounman Y GUMCKOTo rocy1apcTBEHHOTO HE(PTSIHOTO TEXHHYECKOTo yHIBepcuTeTa B T. Canasar,
ruskihl.r@yandex.ru

HNuaTencupukanus npouecca atMocepHoil NeperoHKyu HepTu

PeryJMpoBaHHEM COCTABA CHIPbS

B pabome npedcmasnenwvt pezynomamoi ucciedo8anull no ONMUMU3AYUYU COCABA HEPMAHOZO CHIPLI, COCMOAUE20
u3 Heghmu, mMazyma u 2a306020 KOHOeHcama, 05k UHMEHCUDUKAYUU npoyecca ammoc@epHoll nepe2oHKl Ha
yemanogke ammocgepro-eaxyymuou oucmuinayuu xomnanuu Q00 «Iaznpom negpmexum Canasamy. [ns
NPOCHO3UPOBAHUSA BNIUAHUA 24308020 KOHOEHCAMA 8 CbIPbeBOl CMeCU HA OCHOBHbIE PUUKO-XUMUYECKUE CEOUCMBA U
8bIX00 CEEMILIX HehmenpoOyKmos Obliu UCHOIb306AHbL Pe3YIbINaAmbl ONpedeseHUsl pazmepos acmuly OUCNEpCHOU
Gazvl u paxmopa ycmouuusocmu. B cmecegom coipve yCmanogieHa 00aacmsy AKmMUBHO20 COCMOAHUSL OUCHEPCHOL
cucmemol npU co0epHCaHuU 2a308020 koHoerncama 40% mac. Ilokasano, umo nposedenue npoyecca ammocpepHoi
nepe2oHKU aKmMuBUPOBAHHOZ0 CblPbs NO360JIAem Y8eaUudUmb 8bIX00 C8eM.IbIX Hehmenpodykmos Ha 28% mac.
KioueBble ciioBa: nepepadboTka HeTH, Ta30BbIi KOHICHCAT, aTMOC(epHas TUCTHILISIHS, BEIXOJI CBETIIBIX (PaAKIIHIA,

(hakTOp yCTOMYHMBOCTH, pa3Mep YaCTHI] TUCIICPCHON (pa3bl, aKTUBHOCTH JUCTIEPCHON CUCTEMBI

N. G. Evdokimova, A. I. Vorobyeva, N. N. Luneva.

Ufa State Petroleum Technical University, Branch in Salavat

The Intensification of Oil Atmospheric Distillation Process

by Method of Regulation Properties of Raw Materials

The paper presents the results of studies to determine the optimal composition of crude oil, consisting of oil, fuel oil
and gas condensate, to intensify the process of atmospheric distillation at «Gazprom Neftekhim Salavat» LLC. To
predict the effect of gas condensate in the raw material mixture on the basic physical and chemical properties and the
yield of light petroleum products, the results of determining the particle size of the dispersed phase and the stability
factor were used. In mixed raw materials, the active state of a dispersed system is when the content of the gas
condensate is 40% wt. The process of atmospheric distillation of activated raw materials allows to increase the yield
of light petroleum products by 28% by weight.

Key words: crude oil distillation, gas condensate, light fraction yield, stability factor, particle size of dispersed phase,

activity of oil dispersed system.

JI. P. I'aitnynnuna, B. Il. Tymybéanuna

KazaHckuii rocy1apcTBEeHHBIN YHEPreTUYECKUIT YHUBEPCUTET

gainullina7819@mail.ru

HccienoBanue CTPyKTYPHO-TPYNIIOBOI0 COCTABA CEPOOPraHUYECKUX COeTUHEHMI OKUCIUTEIbHBIMHU
MeToaMu

B oannou pabome c ucnonvzosanuem memooa 08yxcmaouiino2o OKUCIeHUs cepoopanuieckux coeounenuii 30%-Hvim
PAcmeopom nepoxcuod 6000pooa 8 NPUCYmMcmauu Kucio2o kamaiuzamopa npu memnepamype 80 u 100°C usyyen

COCMAs cepaopeanuieckux coeOuHeHull Macianol gpaxyuu aprauckoll Hegpmu. B pezynomame 6axyymuou pazeonxu



6b10€/ICHHbIX OKUCTIEHHBIX CepaopeaHUYecKUx COeOUHeHU Ha Yy3Kue pakyuu YCmaHo8ieHo, Ymo cyib@oKcuobl,
noxyuenHble nymem OKUCLeHUsl CEPOOPSAHUECKUX COeOUHEHUL MACTSHOU (OpaKyuu, npeoCmasienbl MuaMoHOOU- U
MPUYUKTIOATKAHAMU, ATUDAMULECKUMU CYTbOUOAMU U ATKUTYUKTOATAKUICYTbudamu. Haruuue apomamuueckux
coeOuHeHull 8 cyIbghoxkcudax He ObLIO 0OHAPYICEeHO. B y3xux ¢paxyusx cynb@ornvl 6 0CHO8HOM npedcmasiienvl
MUAUHOAHAMU, ATKUTYUKIAHO- U OUYUKTIAHOOEH3MUODEeHaMU ¢ OTUHHBIMU ATKUTbHLIMU 3aMeCmUumensmu,
cooepoicawumu om 10 0o 15 yenepoouvix amomos.

KuoueBble ciioBa: MacisiHasi Qpakiusi, CEpOOpraHuueCKre COSMHEHNUS, aICOPOIIMOHHOE pa3IeiicHUE,

JBYXCTaIUHHOE OKHUCIIEHUE, BAKYyMHas pa3rOHKA.

L. R. Gaynullina, V. P. Tutubalina.

Kazan State Power Engineering University

Study of the Structural-Group Composition of Organometric Compounds by Oxidative Methods

In this work with use of a method of two-phasic oxidation of organosulfur connections as 30% solution of hydrogen
peroxide in the presence of the sour catalyst at temperatures of 80 °C and 100 °C the structure of organometric
compounds of oil fraction of arlan oil is studied. Sulfons subjected to a vacuum separation on narrow fractions for
determination of their structure. As a result of a separation of the allocated oxidized organometric compounds in a
vacuum on narrow fractions it was found that the sulfoxide received by oxidation of organometric compounds of oil
fraction are presented tiamonobi-and tricycloalkanes, aliphatic sulfides and alkyl cyclan alkyl sulfides. Existence of
aromatic compounds in the sulfokside compounds was not revealed. The narrow fractions of sulfon received as a
result of a vacuum separation showed that sulfona are generally presented by tiaindana,

alkyl cyclan- bicyclan bezen tiophene with the long alkil radicals containing from 10 to 15 carbon atoms.

Key words: oil fraction, organometric compounds, adsorptive division, two-phasic oxidation, vacuum separation,

reactor.

A. C. Cmonopee*?®, A. A. Cuzukoé?, E. A. Apxoea’, H. C. Morokumuna’®,

A. II. Cemenos', A. I0. Manaxoe®*, B. A. Bunokypog*

PT'Y uedru u raza (HUY) umenu U. M. I'y6kuna,

2MucTutyT Heopranudeckoit xumun umenn A. B. Hukonaesa CO PAH, r. HoBocuGupck,

SHoBocuOupcKumii rocy1apCTBEHHBII YHUBEPCUTET,

4V panbckuii GpenepanbHblil yHHBEPCUTET HMERH TiepBoro Ipesuaenta Poccuu B. H. Enbiuna, 1. ExatepunOypr,
*UnctutyT kprochepst 3emmu TromHI[ CO PAH, . Tromens,

stopor89@bk.ru

IIpumenenue TpaHcGoOpMaTOPHOTO MACJIA M «CYXO# BOABI» IJIS XPAHEHUSA

M TPAHCHMOPTHPOBKH IMPaTa MeTaHa

B oannoii pabome npednazaemcs Hogas cucmema 01 XpareHus U MpaHCHOPMUpPOBKU 2a3d 8 2UOPamHoll hopme
(Ha npumepe euopama memana). B kauecmee yckopumeneil 0opazosanus cuopama 011 npeonoiaeaemvlx yeieu
Haubonee 3hpexmusHbLM NPedCmasisiemcs UCHOIb308amb Mmeépovle uacmuysl (Aerosil® R202). Coommuowenue 800b1
K Mpauc@opmamopHomy MActy 8 UCXOOHBIX cucmemax Ovino nocmosanuviym (1:1 no macce); codepacanue Aerosil®

R202 6 «cyxoii gooe» cocmasnsino 5% mac. M3 noayuennvix pe3yibmamos ciedyem, 4mo Haiudue 8 cucmeme «Cyxou



600b1» CHOCOOCMBYEM YCKOPEHHOMY POPpMUPOBAHUIO 2u0pama, 8 mo epems KaxK mpanc@opmamopHoe Macio
obecneyusaem npossieHue dIHHekma camoKoHCepsayull U, mem CambiM, 3aMedeHHOe pasnodcenue euopama. J{ons
2UOPama Memand, no0BepPeSULe2oCs CAMOKOHCEPEAYUU 8 NPUCYMCIMEUU Mpancgopmamopro2o macia, 8 80 pas
npesviuiaem OaHHbII Napamemp 01 2UuOpama, ROAYYEHHO20 U3 «CYXOU 600bl» Oe3 OONOTHUMENbHBIX 000ABOK.
Jlannvle, nonyuennvie @ Hacmoswel pabome, MO2ym ObIMb UCTOIL308ANBL NPU PA3PAOOMKE 2UOPAMHBIX CNOCOO08
XPAHeHus 4 MpaHCROPMUPOBKU 2A308.

KiaoueBnble c10Ba: ra30Bbie ruapathl, 3G (HEeKT CaMOKOHCEPBAIlMH, «CyXas BOJa», TpaHC(POPMATOPHOE MaCJIo.

A. S. Stoporev?3 A, A. Sizikov?, E. A. Yarkova*, N. S. Molokitina®, A. P. Semenov, A. Yu. Manakov?3, V. A.
Vinokurov?.,

'Gubkin University, Moscow

“Nikolaev Institute of Inorganic Chemistry SB RAS, Novosibirsk

*Novosibirsk State University,

*Ural Federal University, Ekaterinburg

®Institute of Earth’s Cryosphere, Tyumen SC SB RAS, Tyumen

Application of Transformer Oil and “Dry Water” for the Storage

and Transportation of Methane Hydrate

In this paper a new system is proposed for the storage and transportation of gas in the hydrate form (on the example
of methane hydrate). It seems to be likely to use solid particles (Aerosil® R202) as promoters of hydrate formation for
the intended purposes. The ratio of water to transformer oil in the initial systems was constant (1: 1 by weight); the
content of Aerosil® R202 in ““dry water” was 5 mass %. From the obtained results it follows that the presence of “dry
water” in the system contributes to the accelerated formation of hydrate, while the transformer oil provides a
manifestation of the self-preservation effect, namely slow decomposition of the hydrate phase. The part of methane
hydrate subjected to self-preservation in the presence of transformer oil is 80 times higher than this parameter for the
hydrate obtained from *““dry water’” without any other additives. The data obtained in this work can be used in the
development of hydrate methods of gases storage and transportation.

Key words: gas hydrates, self-preservation effect, ““dry water”, transformer oil.

P. H. Mazomeoos, A. B. Ilpunaxaiino, JI. C. @omeesa, T. A. Mapromuna

WucTtutyT reoxumun 1 ananutrdecko xumun uM. B. WM. Bepranckoro PAH,

pripakhaylo.av@cet-mipt.ru

Mertopn BbiiesieHUs acaabTeHOB U3 COCTaBa He()TH MyTeM HX OCAKAEHHS B cpee CBEPXKPUTHYECKOT0
AMOKCH/IA yIiIepoaa

B pabome npeocmaeneno uccieooganue ocaxicoenus majceivix Gpakyuil u ebloeieHus ac@haibmeHo8 U3 cocmaga
0bpasya Hepmu ¢ ucnoavL30BaAHUEM C8EPXKpUMUYecKo2o Juokcuoa yeaepooa (CK-CO2) 6 kauecmese
anmupacmeopumens. IKCHEPUMEHMbL NPOBOOUIUCH HA NPOMOYHOU TAOOPAMOPHOLL YCIMAHOBKE C8EPXKPUMUIECKOU
@moudnou sxcmparyuu 8 pexrcume npoyecca GAS (gas antisolvent) ¢ ouanazone memnepamypsi om 50 0o 140°C u
dasnenus om 10 00 30 Mlla. Yemanoeneno eénusnue memnepamypuvl U 0AieHus, a makice 000asieHus

V2nego00poOH020 pa3basumens Ha 6bix00 gvloessemMblx ppaxyuti. Onpedenen d1eMeHmMHbLI U MUKPOIIEMEHNHbLIL



cocmas, a makace CmpyKmypHble C80UCHMea KOMNOHEHmMo8, gvioensiemulx 6 cpede CK-CO2 npu pasnuuHuix 3HAYeHUsIX
memnepamypul npoyecca. Ilokazano, umo ygenuuenue memnepamypwl npu oagienuu sviwe 20 MIla, a maxoice
0obasieHue HeOOILUUX KOIUYEeCME MOLYO0IAd K UCXOOHOMY He(hmaHOMY 00pa3yy cnocobcmeayem y8eauieHur
cenexmuHOCmu pasoeieHusl, KOHYeHMPUPOSAHUIO AcPalbmeHo8 8 COCMABe 0Caicoaemvlx QpaKyutl u NOIY4eHU0
bonee cyxux meepovix yacmuy. Ilo cpasnenuio ¢ Cr-acpanemenamu CO2-acghanbmensvt omauuaromes menvuiell
apoMamuiHOCmMbIo, NOIAPHOCMBIO U COOEPICaAHUEM Memanos. IIpednazaemoili anarumuiecKuil Memoo aHaiusa
n0360J1aem npoeooums vloeneHue achaibmeros 6ce20 3d HECKOIbKO 4acos, e mpebdyem 601buux 00bemMos
op2anuyeckux pacmeopumeneli U N0360J5em NoaIyuams ac@anbmenvl 8 Koruiecmeae, 00CMaAmMoyHOM

0713 nocnedyioue20 0emanbHO20 U3YUEHUs UX COCMAsa U CEOUCHE.

KiroueBble ciioBa: acanbTeHsl, He(TIHAS AUCHIEPCHAst CUCTEMa, CBEPXKPUTHUYECKUI INOKCH] yIepoa,

AHTUPACTBOPHUTEIb, CBEPXKPUTHYECKAS (PIIIOMIHAS SKCTPAKLIHUS.
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Method of Isolating Asphaltenes from Crude Oil by Precipitation

in Supercritical Carbon Dioxide Environment

In this paper, the study of precipitation of heavy fractions and isolation of asphaltenes from a crude oil sample using
supercritical carbon dioxide (SC-CO2) as an anti-solvent has been carried out. Experiments were conducted on a
laboratory setup of supercritical fluid extraction in the mode of GAS process (gas anti-solvent) at temperature from
50 to 140°C and pressure from 10 to 30 MPa. The influence of temperature and pressure, as well as the addition of a
hydrocarbon diluent on the yield of the separated fractions, has been established. The elemental and microelement
composition, as well as the structural properties of the components precipitated in the SC-CO2 environment at
different process temperatures have been determined. It has been shown that an increase in temperature in the
pressure range above 200 bar, as well as the addition of small amounts of toluene to the initial oil sample, increases
the selectivity of separation, the concentration of asphaltenes in the composition of the precipitated fractions and
facilitates obtaining drier solid particles. Compared with C7-asphaltenes, COz-asphaltenes have lower aromaticity,
polarity and metal content.

Key words: asphaltenes, oil dispersed system, supercritical carbon dioxide, anti-solvent, supercritical fluid

extraction.
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Multi-vertical well synchronous fracturing technology for DCBM and its field application



Based on theoretical analysis and triaxial fracturing experiments, it shows that ‘face interference’ produced by
multi-vertical well synchronous fracturing helps connect the cleats and generate more complex fracture networks. A
new design method including three steps for multi-vertical well synchronous fracturing technology was creatively
introduced, and this method was applied in field application. The results show that synchronous fracturing wells not
only see gas earlier but also have a good DCBM production. Moreover, stress interference generated by
multi-vertical well synchronous fracturing also helped adjacent wells to reduce consumed time to see gas.

Key words: deep coalbed methane, synchronous fracturing, stress interference, design method.
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Study of Flammable Liquid Boilover under Low Pressure at High Altitude

A boilover type of fire refers to an extremely hazardous combustion of flammable liquids, where the results due to the
difference in boiling point between these liquids and water. A series of boilover tests at different altitudes in HeFei
(altitude 0 m, 101 kPa) and Lhasa (altitude 3650 m, 64 kPa) were carried out based on the influence of liquid
pressure on its boiling point. Parameters including temperature inside/on the boundary of flammable liquids and
water, flaming temperature, as well as thermal radiation, sound level and mass loss in ambient environment were
measured by the aid of two identical transparent quartz pan in either place. The experimental result indicates that the
boilover is delayed and degraded at low pressure and, reaches an extinction below a specific air pressure under the
same size of oil pan. Besides, we observed that the size of pan plays no decisive role on the boilover onset and
intensity.

Key words: high altitude, flammable liquid, combustion, boilover, intensity.
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An improved model for the characterization of the fractal features of pore structure for high-rank CBM
formation

Pore structure of coal rock is very complicated and the exact characterization of the fractal features the pore
structure of coal rock has great significance on the efficiency of CBM development. The previous models for
conventional reservoirs are discussed and an improved model for the exact characterization of the fractal features of
CBM formation is put forth by theoretical derivation. And mercury intrusion experiments are carried out to evaluate
those models’ adaptability. The results show that there is no linear relationship between normalized wetting phase
saturation, wetting phase saturation or mercury saturation and the capillary pressure on log-log plot, indicating that

the Brooks and Corey’ model , C. He” model and K. Li’ model are not applied to the high-rank CBM formation



because of the low permeability and porosity. The single interval fractal features not the multi-interval fractal features
is verified by the improved model and the definition of fractal geometry, and the fractal dimensions can be used to
evaluate the physical properties of CBM formation and higher the fractal dimensions, the poorer the physical
properties.

Key words: fractal features, characterization model, pore structure, high-rank CBM formation, improved model,

mercury intrusion experiments.
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Investigation of storage capacity calculation in a gas reservoir with oil ring and bottom water

Due to the complexity of fluid composition and the dynamic characteristics of gas reservoir with bottom water and oil
ring, the storage capacity oil is difficult to calculate. Numerical simulation is applied in historical dynamic analysis of
gas reservoir with oil ring and bottom water in this paper, and the distribution of three phases is obtained, which
indicates expansion of gas cap and invasion of bottom water in oil ring. Thus a transition zone with three phases is
formed, which increased seepage resistance. The capacity is figured out by using numerical simulation method with
consideration of three phases seepage resistance and material balance method without consideration of three phases
seepage resistance, and calculation result shows that the former is only 74% of the latter, which verify the three
phases transition zone is a main influencing factor. Therefore, this effect must be put into consideration in capacity
calculation.

Key words: bottom water, oil ring, gas storage, multi-phase flow, numerical simulation.
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The influence of thermal-chemical effects on fracture pressure for shale formation

with anisotropic tensile strength

Drilling mud property affects the stress distribution around the borehole, while the anisotropic tensile strength
determines the fracture behavior of formation. However, their coupling function are rarely considered in the
prediction of fracture pressure. Therefore, the tensile strength anisotropy of shale rock was analyzed based on
Brazilian disc test (BDT), and the corresponding anisotropic tensile criteria were reviewed and contrasted using the
experiment results. The N-Z criterion is adopted to describe the tensile strength anisotropy of shale rock due to its
compatibility. Based on the stress distribution model and N-Z criterion, a fracture pressure model coupling thermal
and chemical effects is established for shale rock. The solutions indicate that both the chemical and thermal effects

has different influence on the pore pressure distribution around borehole. The effects of bedding occurrence,



anisotropic tensile strength, in-situ stress and pore pressure on equivalent density of fracture pressure (EDFP) are
also investigated. Namely, the EDFP decreases with increasing dip angle at given strike of the bedding plan and gets
the minimum when the strike of the bedding plane is along minimum horizontal stress direction. The variation of
EDFP caused by anisotropic tensile strength approaches or surpasses 10% of the isotropic EDFP. The more obvious
the degree of anisotropy tensile strength is, the lower EDFP can get. The higher the horizontal stress ratio and pore
pressure are, the larger the impact of anisotropy on the EDFP is. Besides, it can be noted that heating wellbore can
improve the EDFP and enlarge SMDW to some extent.

Key words: fracture pressure, shale rocks, anisotropic tensile strength, thermal- chemical effect; failure criterion.
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A New Calculation Model to Predict Fluctuation Pressure for Robertson-Stiff Fluid in a Vertical Well
Determination of the reasonable and safe tripping or running casing speed to avoid downhole complex needs
accurate drilling fluid rheological model and fluctuation pressure prediction model. Based on the narrow slot flow
model, a new calculation model of steady fluctuation pressure for Robertson-Stiff (RS) fluid in a vertical well

is derived in this paper. Unlike the fluctuation pressure prediction method based on the narrow slot flow in the field,
this model considers the actual situation that the pipe wall stress of the moving drill string is not equal to that

of the borehole wall, i.e., the narrow slot flow model is not simplified and the theoretical analysis is more reasonable.
It is shown that the fluctuation pressures predicted by this model are close to that of the field method, the maximum
error is not more than 7%, and most are less than 2%. The fluctuation pressure (gradient) is closely related to the
tripping speed, rheological parameters and the inner and outer diameter ratio of annuli, and it increases with any
of these parameters increases. The conclusions obtained in this paper can provide certain reference for the drilling
operation in narrow gap and narrow safety density window wells, such as casing drilling and deep water drilling, to
reasonably control the tripping speed, design the rheological parameters of drilling fluid and optimize the casing
program.

Key words: Robertson-Stiff model, fluctuation pressure, narrow slot flow, vertical well, steady flow.
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