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H. T. EBnokumona, H. H. JIyneBa, H. A. Eroposa, A. B. BanoBa, A. P. MaxmyToBa

Ounman Y GUMCKOTo roCy1apCTBEHHOTO HE(PTIHOTO TEXHHUYECKOTO YHIUBepcuTeTa B T. Canasare,

E-mail: ruskihl.r@yandex.ru

PeryimmpoBanue cBOiCTB He(pTAHBIX ONTYMOB METO/IOM ABYXCTAAHITHOTO OKHCJIEHHUS

IIpeonosicero npogooums npoyecc OKUCIEHUs NapapuHUCTNO20 2YOPOHA 6 08e CIAOUU NPU PA3TUYHBIX
memMnepamypax ¢ Yyeavio pe2yiuposanus QuU3UKO-XUMUYECKUX C8OUCE OKUCIEHHbIX bumymos. [lokazarno, umo
memMnepamypa OKUCIeHUsl A6ISeMCs OOHUM U3 ONPedersowux Gakxmopos npu GopmMuposanuy epynnoeo2o
Y271e8000POOHO20 COCMABA OKUCTIEHHO20 bUumyma 071 NOJyYeHUs NPOOYKMA 8 COOMBEMC8UL ¢ MPebo8aHUAMU
20Cy0apCcmeeHHblX CMAHOapmos. Y cmaHo81ena 603MOHCHOCMb YVYUEeHUSI NOKA3ames a02e3ul,
MEPMOOKUCTUMETLHBIX CEOUCE U KO2E3UOHHOU NPOYHOCHU OUMYMO8 HOOOOPOM MeMnepamyp OKUCIEHUsL HA NEPEOLL
U 8Mopoll cmaouax npoyecca. Ycmanosiena 3a8Ucumocme mMexcoy noxkazamenem ao2e3uu U MaKkCUMAaibHblM YCUiuem
npuU pacmaxcesuu 1A npeosapumenbHol OYeHeHKU a02e3UOHHbIX CBOUCTE OKUCIEHHbIX OUMYMO8, NOJYHEeHHbIX
08YXCMAOUUHBIM OKUCTEHUSAM U3 UCCIE008AHHO20 CbIPbA.

KiroueBble ciioBa: OUTYM, TyIPOH, IBYXCTaIHIHOE OKHUCICHNE, TEMIIEPaTypa OKUCICHHUS,

anare3us, Kore3us, MakKCUMaJIbHOC YCUIIME IIPU PaCTAXKCHHUU.

N. G. Evdokimova, N. N. Luneva, N. A. Egorova, A. V. Ivanova, and A. R. Makhmutova.

Ufa State Petroleum Technical University, Branch of the University in Salavat

Regulation of Oil Bitumens Properties by Two-Stage Oxidation Method

It is offered to carry out the oxidation process of paraffinic tar by two stages at various temperatures for the
regulation of oxidized bitumens physical and chemical properties of the. It is shown that the oxidation temperature is
one of the defining factors in forming of group hydrocarbonic composition of the oxidized bitumen for receiving the
product in accordance with requirements of state standards. The possibility of adhesion indicator improvement,
thermooxidizing properties and the cohesive durability of bitumens by selection of oxidation temperatures at the first
and second stages of process is established. The dependence between the adhesion indicator and the maximum effort
at stretching for the preliminary estimate of adhesive properties of the oxidized bitumens received by two-stage
oxidation from the studied raw materials is established.

Key words: bitumen, tar, two-stage oxidation, oxidation temperature, adhesion, cohesion, the maximum effort at

stretching.

@. B. FOcy6os, Y. 1. M6parnmos

AzepbalipkaHCKHH TOCYTapCTBEHHBIH YHUBEPCUTET HEPTH M TIPOMBIIIIEHHOCTH,

E-mail: yusfax@mail.ru

NnenTundukanus napaMeTpoB aacopoHHOHHOTO pa3/ie/ieHUsI ra30BbIX cMecei

B IMHAMHYECKHUX YCIOBHAX

Paccmompena uoenmughuxayus napamempog Ounamuru adcopoyuonHozo pazoenenus eazosoti cmecu CHa,

CO, CO2, N2 6 Henoodsucnom cnoe npupooHo20 KIUHONMULOAUMA Mecmopodicoenus «Ati-Haey (Azepbatioscan).
Onpeodeinenbl 3aKOHOMEPHOCMU 6IUAHUAL KOHYeHmMpayuu aocopomusa na sgdexmusnuiii Ko3gguyuenm ouppyzuu

u 061/141/{11 Koaqbqbuuueﬂm maccoobmena. Taxowce U3YHYEHO USMEHERUE AKMUBHOCMU KIURONMUL0JIuma on 6pemMenu



6 npoyecce adcopoyuu yenexucnozo easa. Ipeonosicena cucmema ypasHeHutl, OnUCbL8aiowds UsMeHeHue
aghpexmusnozo kospuyuenma ouppyzuu u KosgPuyuenma MaccoodMena 8 3a8UCUMOCIIU O BPEMEHU, KOMOopble
MOJICHO UCNONIB3068aMb 011 ONMUMATLHO2O NPOEKMUPOBAHUS NPOMBIUIEHHBIX A0COPOEPO8 8 YCI0BUSX
HeCcmayuoHapHoCmu npomeKanus npoyecca.

KioueBble ci1oBa: acopOIys, KITMHONTHIONNT, 3G dekTuBHBIH Kodppunuent nupdysum,

o0mmmii KO3 PUIMEHT MaccooOMeHa, HECTAIIMOHAPHBIN TpOIIecC.

F. V. Yusubov, Ch. Sh. Ibragimov.

Azerbaijan State Oil and Industry University

Identification of Adsorption Parameters under Dynamic Conditions during Separation of Gas Mixtures

The identification of the parameters of the dynamics of the adsorption separation of the gas mixture CH4, CO, CO2,
N2 in the fixed layer of natural clinoptilolite of the Ay-Dag deposit (Azerbaijan) is considered. The regularities of the
influence of the adsorption concentration on the effective diffusion coefficient and the overall mass transfer coefficient
are determined. The change in the activity of clinoptilolite from time in the course of adsorption of CO2 has also been
studied. A system of equations is proposed that describes the change in the effective diffusion coefficient and the
mass-transfer coefficient as a function of time, which can be used for the optimal design of industrial adsorbers under
nonstationary flow conditions.

Key words: adsorption, clinoptilolite, effective diffusion coefficient, total mass transfer coefficient, nonstationarity

process.

b. I1. Tymansm, I1. 1O. [llepbakos, M. A. Brnacoa

PI'Y nedtu u raza um. 1. M. I'yOkuHa,

E-mail: bortum@mail.ru

Buinsinne pacTuTeIbHBIX Maces Ha MPOolece KOKCOBAHMS IyAPOHA

H3zyuen npoyecc koxkcoganus 2yOpoHa 6 NPUCYmMcmeuy pacmumenvhvlx macei. Ilokazano, umo ucnonv3oeanue
PpacmumenvHbix macesl 8 kayecmee 000asKu K 2yOpOHY 8 npoyecce KOKCOBAHUS He OKA3bIAen CYWeCEEHHO20
GIUAHUA HA CYMMAPHBIU GLIX00 6AKYYMHBIX OUCTHUNIAMOE NPU PA320HKE JICUOKUX NPOOYKIMOE NPOYecca KOKCOSAHU,
00HAKO NO360AEM USMEHAMb KOTUYECMBEHHOe COOMHOUEHUE NOTYUEHHBIX OUCIULIAMOS.

KaroueBrble cioBa: nepepaboTka HEPTAHBIX OCTaTKOB, KOKCOBAaHHE I'yAPOHA, PACTUTEJIbHBIE MACIA, aJIbTEPHATUBHbIE

CBIPBEBBIC PeCypPChI HeTeepepadOTKH.

B. P. Tumanyan, P. Yu. Shcherbakov, M. A. Vlasova.

Gubkin Russian State University of Oil and Gas

Coking of Tar in the Presence of Vegetable Oils

The process of coking tar in the presence of vegetable oils was studied. It is shown that the use of vegetable oils as an
additive to tar in the coking process has no significant effect on the total yield of vacuum distillates during the
distillation of liquid products of the coking process, but allows a change in the quantitative ratio of the distillates
obtained.

Key words: processing of oil residues, tar coking, vegetable oils, alternative raw materials for oil refining.



K. B. Ctpmwxknes, B. A. I{pirankos, JI. A. Maramosa, A. M. Kynakosa, A. A. ['oroses

PI'Y nedn u raza um. M. M. I'yOkuHa,

lubmag@gmail.com

Teepablii cCLINBATEIb BOAHBIX OJHCAXAPHIHBIX reJiei

B pabome npeonosicena ycogepuieHcmeo8annas mexHoi02us NPUOmoeieHUs: HCUOKocmeti 05t NPOBeoeHUs.
euopasnuueckozo paszpviea naacma (I'PI1) nymem 3amenul s#cU0K020 Cuiu8ameisi B0OHbIX NOTUCAXAPUOHBIX TUHEUHBIX
eeneti meepovim. Teepoblil cuueamenb NPU3BAH CHU3UMb JIO2UCMUYECKUE 3amPambl Ha MPAHCIOPMUPOBKY U
XPaHeHue XUMUYECKUX Pea2eHmos U YnpoCmums MmexHo02u4eckoe UCnoneHue npoyecca npouzeoocmea I'PI1.
Tlpumenenue ons cucmem mexHor02uU «Ha i1emy» cnocoocmeyem 6oee NOIHOU U KAYeCMEEeHHOU 2UOPamayuy 2eis u
e2o nocaedyroweti cuugku. Ilpononeuposannocme 0eticmsusi meepobix CUUBAIOUUX KOMROZUYUL, d MAKdlce
NOBbIULECHIE NOKA3AMENSL COINYYeCmU Pea2eHma, Mo2ym 00ecneuusamoCs 3a CHem Spanyisyuu peazeHma u, Kax
creocmeue, Hanudust Cmaoull MeOJleHH020 PACMBOPEHUS 2PAHYI CULUBAMETSL 8 BOOHOM NOIUCAXAPUOHOM 2ele.
KioueBble c10Ba: rUApopa3phIB IUIACTa, THAPABIMYECKUI pa3pbhlB IUIACTA, CIIUTHIN ITOJIMCAXapUIHBIHA T'ellb,

CIIIMBKA, TBEPBIN CIIMBATEINb, OOp, MIETOYHOMN areHT.

K. V. Strizhnev, V. A. Tsygankov, L. A. Magadova, A. M. Kunakova, A. A. Gogolev.

Gubkin Russian State University of Oil and Gas

Dry Crosslinker of Water-Based Polysaccharide Gels

Nowadays the development of the most oil and gas fields both in Russia and in the world entails great difficulties and
costs. On the one hand there are unconventional conditions of bearing rocks and hydrocarbons and multiple difficulties
arising in the process of formation development. On the other hand especially in Russia the development of
hydrocarbon fields located on the North where the average annual temperature is negative is complicated which entails
increase in the complexity of carrying out field operations related to production process, in particular enhanced oil
recovery (EOR) and stimulation production works. These difficulties can be associated with the failure or deterioration
of the equipment, the inability of a long stay of personnel in the open air.

Key words: hydraulic fracturing, fracking, crosslinked polysaccharide gel, crosslinking process, solid crosslinker,

boron, alkaline agent.

H. A. Pynnes, E. ®. Tpamnesnukosa, C. P. Xaduzona, T. B. CmonsauKoBa, 0. A. Xam3uH, P. P. HlupusasnaHos.

Y dbumcknit rocyqapcTBEHHBIN HEPTAHON TEXHUUECKUN YHUBEPCUTET

E-mail: petroleum9@bk.ru

Pa3paboTka KUHeTHYECKOI MOe/U PoLecca AJKWIMPOBAHUS M300yTaHa ojieuHaMu

HA HEeOJMTCOAEPKANMUX KaTaJIu3aTopax

Ilpedcmasnena xunemuueckas MoOeb, KOMOPAas paccCMampusaem Kioyegvle peakyuu 018 npoyecca aiKuiuposaHus,
Kamanusupyemozo yeonumom. Kunemuueckas mooenv npedcmagnsem coooii cucmemy 00bIKHOBEHHBIX
oughgheperyuaIbHLIX YPABHEHUI NEPBO20 NOPSOKA U AGIAEMCSE OCHOBOU 0151 HOCe0YIOUe20 NOCMPOEHUS
KOMNbIOMEPHOL MoOerupyroweli cucmemsl. B xooe ucciedosanus npoyecca arkunuposanus uzooymana oreunamu

COCmasnena cxema npespaujens yenes000po008 u COCMABieHbl OuPpepenyuanvhvle ypasHeHus,, Onuchl8aujue



CKOPOCTIU XUMUYECKUX PeaKyuil, NPOMeKaouux 8 npoyecce aiKuiuposanus usooymaua orepunamu. Onpeoenervi
KUHemu4ecKue napamempul peaKyuti nymem HaxoxncOeHusi KOHCMAanm CKOpOCmell peakyuu 6 Xo0e peueHus 00pamHoil
kunemuueckou 3aoauu. C yeavio peuwenusi 00pamuoul 3a0a4u KOMRbIOMEPHO20 MOOEIUPOSAHUSL NPU HAYAIbHBIX
VCII0BUSAX NPOYECCA ANKUNUPOBAHUS COCMABNIEHA CUCMeEMA OUDDEPEHYUANbHBIX YPAGHEHUU OJISL CUCEM CYMMAPHBIX
XUMUYECKUX PeaKyuil Kaxcootl epynnvl ewecmes 6e3 yuema HeKomopuix npomexcymounsix peaxyuti. Cucmema
oughgheperyuanbHLIX YPAGHEHUI peuteHa Memooom Jnepa ¢ NOCIedYOWUM HAX0NHCOCHUEM iyHue20 Habopa
KOHCMAHM CKOPOCMU pearyuu OJis KANCOOU 3anUc 8 MACCUBE IKCNEPUMEHMATbHBIX OAHHbIX.

Kio4ueBbie €/10Ba: ATKHIMPOBAHKUE, KOMIIBIOTEPHOE MOJICIIMPOBAHKE, N300y TaH, OJICUHBI, KHHETHYECKask MOJICIb,

CKOpPOCTb XUMHNUYCCKUX pCaKHHfI.

N. A. Rudnev, E. F. Trapeznikova, S. R. Khafizova, T. V. Smol'nikova, Yu. A. Khamzin, R. R. Shiriyazdanov.

Ufa State Petroleum Technical University

Creation of the Kinetic Model of Alkylation of Isobutane with Olefins on Zeolite-containing Catalysts

A kinetic model is presented that considers the key reactions for the alkylation process catalyzed by the zeolite. The
kinetic model is a system of first order ordinary differential equations and is the basis for the subsequent construction
of a computer modeling system. During the study of the alkylation of isobutane with olefins, a scheme for the
conversion of hydrocarbons was made and differential equations describing the rates of chemical reactions occurring
during the alkylation of isobutane with olefins were formulated. The kinetic parameters of the reactions are
determined by finding the rate constants of the reaction in the course of solving the inverse kinetic problem. The initial
data for solving the inverse kinetic problem are also the technological mode of operation of the pilot plant and the
composition of the products of the alkylation process. With the purpose of the inverse problem solving of computer
modeling under the initial conditions of the alkylation process, a system of differential equations for the systems of
total chemical reactions of each group of substances is formed without taking into account some of the intermediate
reactions. The system of differential equations is solved by the Euler method with the subsequent finding of a better set
of reaction rate constants for each record in the array of experimental data. The text of the program for solving
inverse problems and determining the kinetic parameters from the experimental data of the alkylation of isobutane by
olefins was developed.

Key words: alkylation, computer modeling, isobutane, olefins, kinetic model, rate of chemical reactions.

H. A. 3akapuna, H. A. lllagun, JI. 1. Bomkosa, O. K. Kum

AO «MHCTUTYT TOoTTMBa, Kataiau3a u dnekrpoxumun uM. M. B. Cokombckoroy, Kazaxcran
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Oco0eHHOCTH KPEeKMHI'A YTSAXKEJEHHOr0 BAKYYMHOI'0 ra30iJii HA MOAM (UM POBAHHBIX

HY-nmeonnTHBIX KaTaau3aTopax

Hpueedeﬁbl ()aHHble NnoO KPEKUHZY 6AKYYMHO2O 2a30U1s Ha HY'L}EO]ZMWZHOM Kamajauzamope Ha nuiiapupoeaHHom
AnOMUHUEM NPUPOOHOM KATbYUCEOM MOHMMOPULIOHUME 8 YCIOBUSX IHCECMKO20 KPEKUHed 8 1aD0pamopHbIX
Dpeaxmopax pasuvix 06vEM06 CO CMAYUOHAPHBIM CLOEM Kamanuzamopa 6 unmepeéaie memnepamyp 500-600°C.
HOK(,B(JHO, umo yeejudernue memnepanmypvl KpeKunea u 6pemMeHu KOhmaxkma 6aK)yymMHo20 2a3ous ¢ Kamaausamopom

NpUBOOsIM K NOBLIUEHHOMY 68b1X00) 2a30601 (pazvl. Makcumanvhulil 6b1X00 2asza cocmassin 42%,



npu amom cooepoicanue ankenos 6 ease cocmaenino Co—Ca, 6 mom yucne nponunena — 28%. Coenano s3aknoueHue o
B03MOIACHOCMU UCNONB30B8AHUS NULIAPUPOBAHHOLO AIOMUHUEM KATbYUEB020 MOHMMOPULIOHUMA 6 KaYecmeae
KOMNOHEHMA YeonumHo20 Kamaiu3amopa KpekuHad, 0Cyuecmsisiome2o npoyecc ¢ NPeuUMyuecmeeHHbLM
Hegmexumu4eckum HanpasieHueM.
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Features of Cracking of a Heavyweight Vacuum Gasoil on a Modified HY Zeolite Catalyst

The data on the cracking of vacuum gas oil (VGO) on HY-zeolite catalyst on aluminum pillared natural calcium
montmorillonite (CaMM) in the hard cracking conditions are presented in laboratory reactors of different volumes
with fixed bed catalyst in the temperature range 500 —600°C. It has been shown that increasing of the cracking
temperature and contact time between the catalyst and VGO leads to increased yield of the gas phase. The maximum
yield of gas was achieved on Al (2,5) CaMM + HY-catalyst (42%). The content of C2—C4 alkenes — 62.8% in the gas
phase on this catalyst the amount of propylene accounts 28.0%. The conclusion about the possibility of using
aluminum pillared CaMM as the component of the zeolite cracking catalyst with primary petrochemical direction.

Key words: catalytic cracking, vacuum gas oil, zeolites, catalysts, oil refining, petrochemicals.
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XapakTepHCTHKA OCTATKOB MEPEerOHKH KHIKUX MPOAYKTOB MUPOJIN3a

Hccnedosanvi kybosbie ocmamku, nOIyYeHHble NPU MEPMOMEXAHUYECKOU nepecoHKe 00pa3yo8 6000CMONAHBIX
DMYTLCULL HCUOKUX NPOOYKMOG NUPOIUZA UUPOKOU paryul iecKux yeneeo0opooos U SmaHosol pakyuu,

U onpeoenensl Ux GuauUKo-xumudeckue noxazamenu. Ipeonodcenvl paziuunvie 8apuaHmol nepepabomru Kyooeuix
ocmamko8. YcmanoenieHo, umo Haubonee OIUKUMU K RPOOYKMAM O C8OUCMBAM AGIAIONCA OMPadOmManHble
ousenvrvle monausa (OT). @akmopom, oepanuyuarouum npumenenue Kyooswvix ocmamros 6 kauecmee O/T,
ABIAAEMCA 8bICOKUE 3HAYUEHUS NIOMHOCMU NPOOYKMO8. [[15l peuieHus OaHHOU npodiieMbl 6110 NPEOI0HCEHO
npogodums cmewernue OLT u Kybosvix ocmamkog 6 nponopyuu 4:1 ¢ nonryueHuem mosapHvix ompadoOmanHbix
OU3ENbHBIX MONJIUS.

KioueBble c1oBa: 0TpabOTaHHOE AU3EIBHOE TOIIMBO, OCTATKH MEPErOHKH, AUCIIEpCHas cucTeMa, 00e3BOKHBAHHUE,
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Characterization of Heavy Ends of Distillationof Liquid Pyrolysis Products

In the article heavy ends, obtained from thermomechanical distillation of the samples of water-tar emulsions, were
chosen as an object of the research. Their physico-chemical properties were determined. Different options for
processing of heavy ends were proposed. It was shown that, obtained products have similar properties with used
diesel fuel of pyrolysis plants. However, heavy ends possess high density values, which limits their usage as used
diesel fuel. For the solution of the problem, it was proposed to prepare commercialproduct blends of used diesel fuel
with heavy ends in ratio 4 to 1.

Key words: used diesel fuel, distillation heavy ends, dispersed system, dehydration, evaporation, thermomechanical

effect.
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IIpuMeHeHHe MOHHBIX KUAKOCTE 115 00eccepuBaHus OeH3MHOBBIX Gpakuuii

U3yueno erusinue uouHvIX dHcudkocmett (Mopgonrunghopmuama, AHUIUHGOPMUAMA) HA CTMENEeHb CEPOOUUCTKU
OeH3UHA KamAaIumu4ecko20 KpeKunea u OeH3uHa KOKCO8anus. Boisdgniena 3a8ucumocms cmenenu 0beccepueanus
OEH3UH08 OM COOMHOULEHUSL COOEPIAHCAHUS UOHHOU HCUOKOCIU U OEH3UHA U NPOOOINCUMETLHOCTU IKCTNPAKYUU.

C nosviuieHuem cOOMHOWEHUS COOEPACAHUS UOHHOU HCUOKOCMU U beH3uHa Koxkcosanus 0o 1:10, 1:5 u 1:1 cmenens
obeccepusarust beH3uHa Kokcoeanus yeeauuusaemcest 00 19,5; 21,5 u 49% coomeemcemesenno. Ipu ysenuuenuu
COOMHOULEHUS COOEPAHCAHUSL UOHHOU HCUOKOCTHU U OEH3UHA KAMATUMUYecKo20 Kpekunea ¢ 1:3 0o 1:1 cmenenw
obeccepuganusi OeH3UHA KAMATUMUYECKo20 Kpekunea yeeauuugaemes ¢ 40,2 00 65,4% npu npodondicumenvrocmu
axcmpaxyuu 0,2 4, a npu npoodondicumenvrocmu dsxcmpaxyuu 0,5 4 cmenensv obeccepuarus

OeH3UHa Kamaiumu4ecko2o Kpekunea nogviuaemces ¢ 50 0o 70%

KiroueBrble c10Ba: HOHHBIE JKUAKOCTH, OEH3WH KATATUTHIECKOTO KPEKHHTa, OSH3WH KOKCOBaHUS,

CTeneHb 00eccepuBaHus, SKCTPAKT, pauHaT.
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Application of lonic Liquids for Desulfurization of Petrol Fuels

The effect of ionic liquids (morpholinformate, aniline formate) on the degree of desulfurization of catalytic cracking
gasoline and coking gasoline has been studied. The dependence of the degree of desulfurization of gasolines on the
ratio of ionic liquid: benzine and extraction time was revealed. With the increase in the ratio of ionic liquid : coking
gasolineto1:10,1:5and1: 1, the degree of desulfurization of the coking gasoline increases to 19.5, 21.5 and 49%
respectively. With an increase in the ratio of ionic liquid : catalytic cracking gasoline from 1 : 3to 1 : 1, the degree of
desulfurization of catalytic cracking gasoline increases from 40.2 to 65.4 % with an extraction time of 0.2 hours, and
at extraction time 0.5 hours, the degree of desulfurization of the catalytic cracking gasoline increases from 50 to 70%.

Key words: ionic liquids, catalytic cracking gasoline, coking gasoline, desulfurization degree, octane number.
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Buinsinne ckopocTH HarpeBa Ha CKPBITYIO TENJIOTY NJIABJEHUS

KPHUCTAJIOB IapaguHOB B ChIPOii HedTH

Ilpoyecc mpancnopmuposku colpoii Hegpmu mpeodyem uUccied08anlsi CKpbLMou meniomol azosuix nepexooos

U napamempos niasieHusi meepovix napaghuHos, cooepicawjuxcs 8 Hegpmu. 3Hauenue CKPbIMOU Meniomol NAAGIEHUS
U BIUAHUE CKOPOCMU HAZPe8A HA NPOYecc Niasienus 015 napaguuucmou Heghmu mecmopodicoenus Jlayun uzmepsiiu
Memoodom oughgpepenyuanbHou ckanupyrowel karopumempuu. bBoliu onpedenensi 3nauenus unmepeanda,
COOmMBemMCcmayowe20 NUKy niasieHus napagunos. Pesynsmamsi nokasanu, ymo 011 08yxX 06pasyos cuipoll Hemu
CYMMAPHAs CKpblMas menioma npu Hazpese co ckopocmwio 5 epad./mun om —20°C do okonuanus npoyecca
naaenenus cocmaenina 30,35 u 39,26 lc/e, a memnepamypa MakcumanibHo2o 3Hauerus CKpolmot meniomost — 24,5
u 25,5°C. Ans oboux 00pasyos MaxcumaibHoe 3uaieHue CKpulmou meniomsl 00CMueaniocs Npu cKOpocmu Hazpesa
1 epad./mun. OmuocumenvHoe OmKIOHeHUE 05 Opy2ux ckopocmeli Hazpesa He npesviuiano 3%. bvino noxkazano, umo
CKOPOCHb HA2Pesa 8llUslem Ha NOJONCEHUE NUKA CKPLIMOU MeNniombl: npu pocme ckopocmu Hazpesa om 1 0o 15
2paod./mun nux memnepamypul cmewanca om 24 0o 28°C ona oonozo obpasya u om 25,5 oo 28,0°C — daa dpyeozo.
Peszynomamul 0anuoti pabomul mocym Obime noje3Hsl 05t OAIbHEUWUX UCCAEO0BAHUL MEXAHUSMA OCANCOCHUSL
napagpunoe 8 npoyecce mpancnopmuposKi colpotl Heghmu.

KioueBbie c10Ba: KPUCTAIITBI TapaQHOB, BHYTPEHHSS TEILIOTA TUIaBJIeHUsI, T depeHIraibaas CKaHUPYOoIias
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Effect of Heating Rate on Melting Latent Heat of Waxy Crystals in Crude Oil

The investigation of phase change latent heat and melting percentage are necessary for melting deposited paraffin
during crude oil transportation process. The melting latent heat of Daging waxy crude oil has been measured by
differential scanning calorimetry (DSC). The peak interval of melting wax has been defined. The effects of heating rate
on melting process of waxy crystals have been studied by DSC. The results showed that the total melting latent heat from
—20°C to the ending temperature of wax melting process was 30.35 J/g for 1# oil and 39.26 J/g for 2# oil at the heating
rate of 5°C/min. The peak temperature of maximum latent heat was 24.5°C and 25.5°C for 1# and 2# oils, respectively.
The maximum melting latent heat occurred at the heating rate of 1 °C/min for both of the two samples, and the relative
errors of other heating rates were less than 3 %. Furthermore, The heating rate affect peak temperature, and the peak

temperature changed from 24 to 28°C for 1# oil and from 25.5 to 28°C for 2# oil with heating rates variation from 1 to



15 °C/min. This work can provide a reference for further study of paraffin deposition and removal in crude oil
transportation.

Key words: waxy crystals, melting latent heat, melting percentage, differential scanning calorimetry.
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Oco0eHHOCTH TeHepaliy YIJIEBOA0POI0B B Mpoueccax Npeodpa3oBaHusl OPraHUuuecKoro BelecTBa
JAOMAHHMKOBOH MOPO/ABI B PA3JIMYHBIX CpelaX THAPOTePMAJIbHON CHCTEMBI

B mooenvhuvix sxcnepumenmax uzy4eHo eauaHue pasiuyHblx cped Ha cmenehb mpanchopmayuu Kepoeena
00MAHUKOBOU NOPOObI 8 2UOPOMEPMATLHBIX NpoYyeccax. ABMOKIagHble ONbINbl NPOGedeHbl ¢ OeOUMYMUHUSUPOBAHHOU
Nnopoooll 8 HEUMPAILHOU, 6000POOHOU U YeAeKUCIOMHOU cpedax. /s 6cex peakyuoHHbIX cped noo GLUsIHUEM
2UOPOMEPMATILHBIX PAKMOPO8 HAOI0OAemcs 00uas 3aKOHOMEPHOCIb: CHUICACTNCS COOEPHCAHUE KEPOSEHA 8
nOpoOax u y8enudugaemcsi 6blxo0 c80000HBIX Y2ie8000P0008, IKCIMPALUPYEMbIX U3 HOPOO OP2AHUYEeCKUMU
pacmeopumensimu. B epynnosom cocmase npooykmog onvlmos, no CpaBHeHU ¢ UCXOOHbIM IKCMPAKMOM,
so3pacmaem coOePHCAHUE HACLIUEHHBIX Y2NeB000P0008 3d CUE CHUNCEHUSI COOEPIHCAHUSL CMOTL U APOMAMUYECKUX
211e6000p0008. B ucxoonom sxcmpaxme u3 00OMAHUKOB0U NOPOObl, KAK U 8 NPOOYKIMAX ONbIMOS, NPUCYMCIEYIOM 08e
meepovle oucnepchvle (hazvl — ac@anvbmennvl, pacmeopumble 8 ApOMAMUIECKUX pAcmeopumersx, u ux
MOOuuyuposanuvie CmpyKmypsl muna kapoeHos u Kapoouoos, Hepacmeopumvle 8 moyo.e, 6creocmeue bonee
KOHOEHCUPOBAHHOUL UX CIPYKMYPbL C MEHbULUM YUCTIOM anughamuyeckux 3amecmumeneil. Haubonee 3amemmnoe
CHUDICEHUEe CMOJl HAONII0Oaemcsl 8 Y2lleKUCIOMHOT cpede, NpU 3aMemHOM YEenudeHul 6 npoOyKmax onvima no
CPABHEHUIO C UCXOOHBIM IKCMPAKIMOM, COOePICanus achanvmenos. B 600opoonoil cpede, naobopom, codepicanue
acganvmenos 6 NPOOYKMax onvlma CHUHNCAEMCsl, HO, NO CPABHEHUIO C Y2AeKUCIOMHOU cpeOdoll NpOucxooum 6onee
UHmMeHcUusHoe 00pasosanie Kapoernos u Kapooudos 6 pesyibmanme paznoHCceHus CMpyKmypbl KepozeHda. Bviasnenvi
Pasnudus 6 CmpyKmype u napamacHUmHulX c80lUCmMeax ac@anbmeHnos u KapoeHo-kapoouoos.
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Features of the Generation of Hydrocarbons in the Processes of Transformation of Organic Matter of the Rock

in Various Environments of the Hydrothermal System



In this paper the influence of various medium/factor/environment on the transformation degree of kerogens form
Domanic rocks during the hydrothermal processes were experimentally designed. The object of study were the rocks
from Semiluksko-Mendimskoe (Domanic) deposits of Berezevskoe area of Romashkinskoe oil field with the interval
depth of 1712.5-1718.5 m. According to the thermal analysis, the content of organic matter in the rocks was 11.73%,
the significant part of which (9.56%) was a kerogen, which was insoluble in organic solvents. The experimental runs
in autoclaves were carried out with debitumenized rocks at temperature of 300°C in the neutral, CO2 and
hydrogenous environments, where the pressure of vapor-gas mixture during the processes was 4 MPa. The common
tendency was observed for the all experimental runs which were carried out under hydrothermal factors: the content
of kerogen in the rocks is decreasing, where the yield of free hydrocarbons, extracted from the rocks by organic
solvents is increasing. In contrast with the initial extracts, the content of saturate hydrocarbons in the group
composition of experimental products was increasing. This is due to destruction of resins and aromatic hydrocarbons.
In the extracts of initial and experimental products from the Domanic rocks, two solid disperse phase were observed.
The first one are asphaltenes, which are soluble in aromatic solvents and the second one is their modified structures —
carben and carboid types. The latter is not soluble in toluene and therefore has more condensed structure with less
number of aliphatic substitutes. The tremendous decrease in resins was observed in CO2 environment, where the
content of asphaltenes was significantly increased in the experimental products comparing with initial extracts
(27.48% versus 17.32%). Inversely, in hydrogenous environment, the content of asphaltenes in the experimental
products was decreasing up to 13.78%, but in contrast with CO2 environment more intensive formation of
carben-carboids due to decomposition of kerogen structure was observed. The difference in the structure and
paramagnetic properties of asphaltenes and carben-carboids were revealed.

Key words: domanic rocks, organic matter, hydrothermal processes, oil, hydrocarbon.
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3aKOHOMEPHOCTH MaccOo0OMeHa MeKIY JIerKoi He()ThI0 M He(PTAHBIM ra3oM

IIPU BOBJICYEHUHU B Pa3padoTKy HH3KONPOHUIAEMbIX KOJJIEKTOPOB

Tloxazano, umo 01 gblmecHenus He@mu U3 HUSKONPOHUYAEMbBIX 8bICOKOMEMNEPATNYPHBIX NIACHO8 1e2KOU Hedmu
nooxoosam nonymuwlil Hepmsanou eas (ITHI) u npodykm enympuniacmosou mpancgopmayuu 6030yxa (no
MexHOI02Ul 3aKauKu 8030yXa 8blcoko2o oasnenus). Obuapyaceno, umo ITHI u 6030yx s6asiomcest O1u3Kumu no
HeghmegbimecHAIWUM CEOUCMBAM IDPEKMUSHBIMU 2A306bIMU A2EHMAMU, CMEUUBATOUWUMUCS C HEDMBIO.
Ilpeocmasnenst Oanuvie onpedeneHus MUHUMATbHO20 Oagrenus cmecumocmu (MIC) ons cucmemul gepxreropckas
negpmo — ITHI". Cmecumocmo 6 cucmeme nepmo — I[IHI” docmuenyma no MHO2OKOHMAKMHOMY MEXAHUIMY
83aumooeticmsus Heghmu ¢ obozaujeHnvim eazom. Ilpeonosicen noswill cnocob epaghuueckoeo onpedenenus MJIC no

3asucumocmu npopselea casa om aa(ﬁleHHﬂ, a makorce 060CHO8aH Memo0 NOBbIULEHUS ad)qbekmueﬂocmu 2a306020



6030eticmeus U 00CmudiCeHuss cmecumocmu npu dasieHuu Hudxce MC, komopulii 3aK104aemcs 8 3aKauke
NnPedomMOPOYKU CHCUNCEHHO20 2a3d ULU WUPOKOU Pparyuu yeiee000pooos.
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Experimental Researches of Mass Exchange Influence between Light Oil and Associated Gas for the
Development of Low-permeability Reservoirs

The aim of the research is a providing of light oil for the resource base in the oil and oil refining industry in Russia. It
is shown that associated petroleum gas (APG) and the product of in-situ air transformation (using high-pressure air
injection technology) are suitable for displacement of oil from low-permeability high-temperature light oil formations.
It is found that APG and air are similar in oil displacement properties and present the efficient gas miscible with oil
agents. The data of the determination of the minimum pressure of miscibility (MPM) for the system "Upper Jurassic
oil - APG™" are given. The miscibility in the system "oil - APG" is achieved by a multi-contact mechanism of
interaction of oil and enriched gas. The new approach for graphically MPM determining based on the dependence of
gas breakthrough on pressure is proposed, and the method of increasing the efficiency of the gas effect and achieving
the miscibility at a pressure below the MPM which is consisted in the injecting a rim of liquefied gas or a wide
fraction of hydrocarbons.

Key words: light oil, low-permeability formations, air injecting, gas effect.
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JKCcNepuMeHTAILHOE HCCIEI0BAHNE PEOJOTHYECKHX XapaKTePUCTHK MEHUCTOl HedTH

Tpumenernue mexnonro2uu 8bIMECHEHUs Heghmu PACMBOPEHHbIM 8 Hell 2a30M N0360.51em 00OUMbCL OMHOCUTNENLHO
BbICOK020 YPOBHS NEPEUHHOU 000bIUU HA PsiOe MeCmOpPOodICOeHUll msdcenol hegpmu. Bvicobooicoenue pacmeopeHnozo
2a3a U @blMecHeHue Heghmu nPoUCXo0um npu NAdeHUU OA6IeHUs 8 NIACHe HUJICE MOYKU HACLIUeHUs
(pazeasuposanus). B dannoii pabome uzyuenvl peoiocuiecKkue XapaKmepucmuky neHUCmo Hegpmu 8 Nopucmou
cpede Ha npumepe Ycrosul mecmopodicoerust baccetina Opunoxo @ Benecysne. Ha ocnoge sxcnepumenmansHo2o
U3Mepenust HACLIWEHUsL KePHO8 UCCeO08aNU NOKA3AMENU OMHOCUMENbHOU meKyHecmu (NOOGUINCHOCIU) NeHUCTIOU
Heghmu 6 cpaghenuu ¢ Hehmuio, NPUEEOEHHOU K HOPMATbHbIM YCL08UAM. Bbll cOenan ananus yayuuieHusl
Xapakmepucmux He@hmsanou ¢haszvl eciedcmaue 00pazo0eaniiss nenucmou cmpykmypol. Pezynomamut uccnedosanus
Mo2ym 6bimb noJe3Hvl sl NOHUMAHUS NAPAMEMPO8 MeKyHeCmu msjicesol Hepmu u yeenuuenus g pexmusHocmu

000bI4U HA pe3ep8yapax madxicenou Hedhmu.
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Experimental Investigation of Rheological Properties of Foamy Oil

The primary recovery of some heavy oil reservoirs are relative high using the process of solution-gas-drive which can
be explained by the fact that gas dissolved in heavy oil will become free and then drive the oil when the formation
pressure drops below the bubble point. In this paper, In view of reservoir conditions, rheological property of foamy
oil in Orinoco heavy oil belt in Venezuela was studied under the reservoir conditions, the rheological property was
studied in common and porous medium .The mobility ratio of foamy oil and tank oil is measured by core-flooding
experiments, meanwhile, the improvement degree of oil phase after the formation of foamy oil has been analyzed. The
results concluded in this paper established the foundation of understanding the flow characteristics of foamy oil and
improving the recovery of such heavy oil reservoir.
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IKCNEePUMEHTATbHOE HCCIIeJOBAHNE MECYAHNKOB HU3KOH MPOHNUIIAEMOCTH METO0M OTHOHANPABJIEHHOI
PTYTHOM IIOPOMETPHUH

Tpaouyuonnvie MemoouKyu pmymuou nopoMempul He 6ce20a NO360IAI0M NOJYHUMb MOUHbLE PE3YTbIMAmMbl 3HAYeHUl
nopucmocmu. B 0annoil pabome 07151 UCCIe008AHUS YemblpeX 00PA3Yy08 NeCHAHUKOBOU NOPOObl HUZKOU
NpoHUYaemMocmu OvlLl NPpUMeHeH Memo0 0OHOHANPABNEHHOU (TUHelHOl) pmymHoU nopomempuu. bolau nonyuenvt
OaHuble KANULIAPHO20 0AGleHUs, pAcnpedeienus nop Ho pamepam U CIpPYKmMypbl nop 0718 PA3IUYHbIX 3HAYeHUU
ahghexmuenoco dasnenus 0Jist Kaxcooeo obpasya. Pezyriomamol usmepenuii noxasanu. Kpugvle KAnUmLIsIPHO20
oaenenust 05l Kaxcoo2o oopazya OMiudaiucy om epaghukos, NoayHeHHbIX Memooom mpaouyuoOHHOU PmymHOU
nopoMempu, npu4em pacxoxcoenue sHaveHull 60aee 8bIPANCEHO NPU YEeTUdeHul IHPEeKMUH020 0ABIEHUS.
Ioxazano, umo memoouxa 0OHOHANPAGIEHHOU PIYMHOU NOPOMEMPUL NO36OTAEH USMEPUMb 3HAYEHUS
KAnuisapHo20 0asienus 8 NOPUCIOM 00pa3ye ¢ 8bLCOKOU CIENeHbI0 MOYHOCHIU.

KiioueBble c10Ba: OJHOHANPABICHHAS PTYTHAS MIOPOMETPHS], KpUBask KATWLISIPHOTO JIaBJICHHUS,

coOCTBEeHHBIE 3HAUYCHHUS TAPAMETPOB CTPYKTYPHI TIOP.
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Study on the Low-permeability Sandstone One-side Mercury Injection Experiment

In view of the fact that the results of conventional mercury injection experiment may not be true, the one-side mercury
injection experiment is therefore performed to measure as well as to plot the capillary pressure curves of four
low-permeability sandstones under different effective stress. Then, the capillary pressure curves, the pore size
distribution curves and the pore structure eigenvalues are compared, respectively. The analysis results show that: for
the same sandstone sample, the capillary pressure curve obtained in the one-side mercury injection experiment
deviates to the upper right from the curve obtained in the conventional mercury injection experiment and the degree of
the deviation becomes more apparent with the increment of the effective stress; the entry capillary pressure in the
one-side mercury injection experiment is higher than that in the conventional mercury injection experiment; with the
same mercury saturation, the capillary pressure in the one-side mercury injection experiment is higher than that in the
conventional mercury injection experiment; the maximum mercury injection saturation in the one-side mercury
injection experiment is lower than that in the conventional mercury injection experiment and becomes smaller with the
increment of the effective stress; the average value in the one-side mercury injection experiment is higher than that in
the conventional mercury injection experiment and becomes larger with the increment of the effective stress; the
sorting coefficient of the one-side mercury injection is slightly different from that of the conventional mercury
injection; and, the skewness of the one-side mercury injection is larger than that of the conventional mercury injection.
Therefore, the one-side mercury injection experiment shall be applied to acquire accurate capillary pressure curve.
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